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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMkKe Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICeHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMWIl K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHOl paboueid mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Dusznkay.

Copepxanne mporpamMmbl 1Mo (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMu3alfio HM3y4YeHUs
bu3MKM Ha NEATebHOCTHOW OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YEeHHUS, a TAKKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111€r0 00pa30BaHusl.

[Iporpamma no gu3rke ycTaHaBIMBaET paclpeeseHue yueOHOro maTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIe0BATEIbHOCTD
U3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
y4ETEe BO3PACTHBIX OCOOCHHOCTEH 00yJarONIuXCsl.

[Iporpamma 1o ¢u3mke pazpaboTaHa C IEJbI0 OKa3aHHs METOJUYECKOU
MOMOIILHY YYUTENIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4EOHOMY IIPEIMETY .

®duszuka ABIAETCA CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (U3NYECKUE 3aKOHBI JIEeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUW, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH | (HHU3NUSCKOU
reorpaguei, BHOCUT BKJIaJ B  €CTECTBEHHOHAYYHYI0 KapTUHY  MHpa,
IpeloCTaBisieT Haubojee sSCHble O00pa3lbl MNPUMEHEHHUS HAyYHOTO METoJa
MO3HAHUsA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna W3 TIaBHBIX 3a/ay (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIETO
o0Opa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAy4YHOM I'PaMOTHOCTH U
UHTEpEca K HayKe y 00yJaromuxcsl.

N3ydenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIEIYIOIIMMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IrPaMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O MUCCIIEI0BAHNUS;

e UHTEPIPETHPOBATh  JaHHbIE H  HCIOJNb30BaTh  HAYYHBIE
JI0Ka3aTeNIbCTBA IS MOJIy4YE€HUS BHIBOJIOB.

Henmn wu3yueHuss (PU3MKH Ha YypPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMS
onpenenensl B Konmeniuu mnpenogaBaHusi yueOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoir @eaepauuu, pealn3yrOMIMX
OCHOBHBIE  00II€00pa30oBaTEIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM



Komnerun MunucrepctBa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nekadbps 2019 r. Ne [1K4BH).
Heau uzyyenus pusnku:

NpUOOpPETeHNE HWHTEpeca W CTPEMIICHHS OOyYalomuxcsi K HaydHOMY
W3YUYCHHUIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIIbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HaHMs U (hOPMHPOBAHUE
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;
dbopMHupOBaHWEe HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTara H3yYCHUS
OCHOB CTPOCHHSI MaTepUH B (PyHIAMEHTAIBbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHHUE MPEICTABICHUNH O POJIXM (PU3UKK Il pa3BUTHUS JPYTHUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBIEHM O  BO3MOXHBIX  cdepax  Oyayumien
po¢eCCHOHAIILHON JICSITECIFHOCTH, CBSI3aHHOW C (DM3UKOM, TIOJTOTOBKA K
JajgbHeHIIeMy OOyUYeHHIO B 3TOM HalpaBJICHUU.

JlocTmkeHne 3TUX IieNield MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICYIOIINUX 3a4a4:

npuoOpeTeHNe 3HAHWK O JUCKPETHOM CTPOCHHUM  BEMIECTBA, O
MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPUYCCKMX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NPUOOPETEHNUE YMCHHUI OMKMCHIBATH M OOBSACHATH (PU3UUCCKUE SBICHUS C
UCIIOJIb30BAaHUEM TOJYUYCHHBIX 3HAHHH;,

OCBOCHHE METOJOB pEIICHHWs] MPOCTEUININX pacdETHBIX 3adad  C
UCTIOJTb30BaHUEM buznIecKuX MOJICTICH, TBOPUYECKHUX u
IPaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HAOII0AaTh MPUPOIHBIC SBJICHUSA M BBIOJHATH OIBITHI,
nabopaTtopHble  pabOThl M DIKCIEPUMEHTAJIbHBIE HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM H3MEPHUTEIBHBIX MPHUOOPOB;

OCBOCHHE MPUEMOB PaboOThl ¢ MH(poOpMalen (HU3NIECKOTO COJECpIKAHMS,
BKJTItOUasi THPOPMAITUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTHUECKOE OLICHUBAaHNE NH(POPMAITUH;

3HaKOMCTBO €O c(hepamu mpoecCHOHATBEHOMN MEeATeTLHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBaHust oTBOAUTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/leN0), B 8
Kki1acce — 68 yacoB (2 daca B Heneno), B 9 knacce — 102 yaca (3 yaca B HeJel0).

[Ipennaraemslii B mporpaMMe no (pu3MKe MnepedyeHb JadopaTOpHbIX padoT U
ONBITOB HOCUT PEKOMEHIaTEIbHBIM XapaKTep, YUUTEIb JIEIaeT BIOOp MPOBEACHUS



7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH
00yJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJlaHul, MpejiaraeMblX B paMKax
OCHOBHOTO IOCYJapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mnpupone. SBneHus npupoapl. PU3HYECKHUE SBICHUA:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeMMUUHBL. M3MmepeHue Quanueckux BenuuuH. Duznueckue
npubopsl. [TorpemHocts u3mepenunit. MexayHapoaHasi CUCTeMa €AMHHUII.

Kak ¢wusuka u jApyrve ecTecTBEHHble HAyKHM H3Y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHbIII METOJl NMO3HAaHWA: HAOIIOJEHUE, IOCTAHOBKA HAYYHOTO
BOMpPOCA, BBIIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmoaaemoro siBieHus. Onucanue GU3NUecKuX SBJICHUM C MTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHW4YecKne, TEIUIOBBIE, JJIEKTPUYECKWE, MArHUTHBIE, CBETOBbIC
SIBJICHHSL.

2. ®usnyeckue MpUOOPHI U MPOLIEaypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
1M (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpexeneHne UEHBI AEEHUS LIKAJIbl U3MEPUTEIBHOTO MPUOOpa.

2. H3mepeHue pacCTOSHUM.

3. Usmepenune o0bEMa )XUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX TEN.

5. M3mepenue temiieparypbl HNpH HOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYAKaA TEMIIEPATypHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
HIapuKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OOoJblle, YeM OOJbIlle BhICOTA
yCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTrOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONbITHI,

JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBkenne dactul BemiectBa. CBSA3b CKOPOCTH JBWKEHHUSI YACTHI[ C
Temrneparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumoneicTBue yacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPABIX
(kpucTamnmueckux) Teia. B3anMocCBsi3b MEXKy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

1. HaGnrogenne 6pOyHOBCKOTO IBMKCHHUS.



2. HaGmonenue muddysum.
3. HaGmonenue  siBIeHUN,  OOBSACHSIONIUXCA  MPUTSDKCHUEM WM
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OneHka JuaMeTpa aroMa METOAOM psaoB (C  HUCIOJb30BAHUEM

dboTorpadumii).
2. OnbITHI 110 HAOIIOICHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSIAKEHUS.
Pa3nen 3. /IBu:keHre U B3aMMOJAEHCTBHE TeJl.
Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsis CKOpOCTh NMPU HEPABHOMEPHOM JBMKEHHUM. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.
SBnenue wHepnuu. 3aKOH WHEpUHMHU. B3anMoneicTBuEe Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUILIC
00BéMa BellecTBa.
Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuiia ynpyroctTd M 3aKoH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTCHHUS U CHUJIA
TsokecTd. Cuiia TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CHWJI, HaNpaBJIEHHBIX MO OJHOW mpsiMoil. PaBHoneWcTBytomas cui. Cuiaa TpeHus.
TpeHue CKOJIbXKEHHS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHUUYECKOTO ABUKEHHUS Tea.
2. N3mepeHune CKOpOCTH MPAMOINHENHOTO JIBUKCHUS.
3. HaOmronenue siBiIeHUs HHEPIIUH.
4. HaOmoneHre n3MeHEeHUs: CKOPOCTHU MPY B3aUMOJICUCTBUU TeJ.
5. CpaBHEHHE MACC IO B3aUMOJICHCTBUIO TEI.
6. Clo)keHue CuJl, HanpaBJICHHBIX 110 OJTHON MPSIMOM.
Jlabopamopnuie pabomul u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JABMIKEHHUsI (IIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpezneneHue CpeaHE CKOPOCTH CKOJIbXEHUS Opycka WM IIapuKa 0
HAKJIOHHOM TNIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPJIOTO Tea.

4. OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmariin)
NPY>KUHBI OT MIPUII0KEHHON CHIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH U ra3oB..



JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBlieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT 00bEéma, TemmepaTypbl. [lepenaua naBneHus
TBEPABIMU TEJaMHU, XUAKOCTIMH M razamu. 3akoH Ilackans. IIneBmaruueckue

MalllMHbl. 3aBUCUMOCTb JABJICHUSI KUJKOCTH OT TiayOwHBl. ['mapocratnueckuit
napanokc. Coobmaromuecs: cocyapl. [ napaBandyeckne MexaHU3MBbI.

AtMocdepa 3emun u atMocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS
BO3yIIHON 00osioukn 3emiu. OmnbiT Toppuuemnu. M3mepenue armochepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJO. BpITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.

IS T o
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3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYPHI.

Ilepenaya naBieHUs )KUAKOCTHIO U Ta30M.

Coobmatomuecst Cocyabl.

['mppasnuueckui npecc.

[TposiBnenue nelcTBHs aTMOC(EPHOTo JaBICHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CHJIBI OT 00BEMA NOTpyKEHHOW YacTu
T€Ja Y IJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU JKUJIKOCTH.
VYcnoBre miaBaHus TEJ: IUIABAaHUE WIHM NMOTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHUS IUIOTHOCTEN TeNA U KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

WccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa OTPYKEHHOH B
KUJKOCTh YaCTH TEJA.

Onpenenenue  BBITAJKUBAIOIIECW  CUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B JKUAKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILIEH CUIIbI, IEMCTBYIOLIECH HA TEIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKHAJIKOCTh YaCTH TE€JA U OT INIOTHOCTH KUIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
onpeesieHne €€ rpy30M0AbEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio
paBHOBecHsl pbluara. [IpumeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3onotoe mpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHernueckas W INOTEHUHAIbHAs DHEPTHUS.
[IpeBpaienre 0AHOTO BUAA MEXaHUYECKOM YHEPTUH B APYrOo. 3aKOH COXPaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenne pabOThl CHUJIBI TPEHUS NPHU PABHOMEPHOM JBUKEHUU TeEIa

110 TOPU3OHTAJIIBHOU ITOBEPXHOCTH.
2. HccnenoBaHue yCioOBUM paBHOBECHS pblyara.
3. Usmepenue KII/] HaKIOHHOM TJIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOW JHEPTUN.
8 KUIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIC TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJd. ONbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKON TEOPUH.

Mopaenu TBEPAOTO, >KUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.
CmaumnBaHKe U KalmWUISIPHBIE SIBJICHHS. TerioBoe paclliupeHnue U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenHsis sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEPIruu:
Temionepeaaya 51 COBEPIIICHUE paboTHL. Bunet TEIUIoONEPENAYU:
TEIUIONPOBOAHOCTh, KOHBEKIIHNS, U3JIyUYCHHUE.

KonuyectBo TemnoTel. YenabHas TEMIOEMKOCTh BEIIECTBA. TeMIo00MEH U
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u kouzaeHcarus. Mcnapenwe. Kunenume. YnmenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEpaTypbl KHUIIEHHS OT aTMoc(hepHOTo
JABJICHMUSL.

BrnaxnocTs BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TemmoBeix aurareneir KIIJ[ TermoBoro pBurarerns.
TerutoBble IBUTaTENIN U 3aLIUTA OKPYKAOUIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO IBMYKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysun.

Habmronenue sBieHU cMauyuBaHUS U KaUJUISIPHBIX SIBIICHU.
Habntonenue TeniaioBoro paciuimpeHus Tel.

N3MeHnenune naBieHus ra3za Nnpu U3MEHEHUU 00bEMA U HArpeBaHUU WIIU
OXJIAXKICHUH.

[IpaBuna usMepeHus TEMIIEPATYPHI.

Bunsl Tenonepenayn.

OxutaxkaeHue npyu CoBepUIEHUU paOOThI.

Harpesanue npu coBepiieHur padOThl BHEIIHUMU CHUJIAMH.
CpaBHeHHUE TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmonenne kurenus.

Habmnronenue nocTostHCTBa TeMIIepaTypbl IIPH TIJIaBIECHUH.
Mojienu TeII0BBIX ABUTATEIICH.

Jlabopamopnule pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpITHI IO OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSKCHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl MO0 HAOMIOJAEHUIO TEIUIOBOTO PACHIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

OnpeneneHue qaBICHHS BO3IyXa B Oa/NIOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh [IaBJICHUSI BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAKICHHUS.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPruM Tejla B pe3yibTaTe
TertonepeaaYr U paboThl BHEITHUX CHJI.

HccnenoBanue sIBIEHUS TEIIOOOMEHA IMPH CMEIIUBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJAOW  IpHU
TEIJI000MEHE C HAarPEThIM METAUIMYECKUM LIHJIUHIPOM.

Onpenenenue yaeabHON TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

Onpenenenrne OTHOCUTENBRHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEIIOTHI MIaBICHUS JbA.

Paznen 7. DjaekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Dnektpuzaums Ten. [Ba poja snekTpudeckux 3apsaaoB. BzaumoperncTtBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BETUYUHBI 3aPSAJI0B U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpuueckoe mnoje. Hanpsok€HHOCTh aiekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3UIINH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpOoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXpPAHEHUSA
3JIEKTPUYECKOTO 3apsia.

DIJIEKTPUYECKHM TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
HMCTOYHUKM TMOCTOSTHHOTO TOKa. JIeMCTBUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUSCKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onektpuueckas  menb. Cuna  ToKa.  DJEKTPUYECKOE  HAMNPSKEHHUE.
ConpoTuBieHUEe MPOBOJHUKA. Y AEIBHOE CONPOTHBICHHE BeliecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapayuielbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

Pabora u MOIIHOCTH JJIEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DJIEKTPUYECKUE LIETIH U TTOTPEOUTENH dIEKTPUUECKOM 2Heprun B ObITy. KopoTkoe
3aMbIKaHHUE.

IloctossnHble  MarauTel.  B3aumMmopgencTBHE  NOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe 1oJie. MarauTHoe 1mojie 3eMJIM 1 €ro 3HaUeHUE IS JKM3HU Ha 3emiie.
OneiT  Opcrena. MarauTHoe ToJ€  AJIEKTpUYECKoro Toka. IIpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TIOJISl HA MPOBOAHUK C TOKOM.
DJIEKTPOJABUTATEND MOCTOSHHOTO TOKa. M CHoyib30BaHWE 3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHuTHOM MHAYKUIuM. [IpaBuiio Jlenna.
DJIEKTPOreHepaTop. Crioco0n1 MOJTy4YEHUS AIEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLus Tell.
JIBa poJia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKHUX 3aPsJIOB.
[IpoBOHUKY Y TUSIICKTPUKHU.
MoenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISI.
M cTOYHMKH TTIOCTOSSHHOT'O TOKA.
JIericTBUSA DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MepeHune 3JIeKTpUUECKOro HAPSXKEHUST BOJTBTMETPOM.
. Peocrar u marasuH COIpPOTUBIICHUN.
. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOXKHOCTH pa3/IeJICHUs MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHHEe MArHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje TokKa. DJIEKTPOMArHHUT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEIb MTOCTOSTHHOI'O TOKA.

HccnenoBanue sBiIEHUS 2JIEKTPOMArHUTHOW UHAYKIIMH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJIICHUS HWHAYKIHMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJICKTPU3AIlMK  Tel MHAYKIUMEH W TpHu
COIPUKOCHOBEHUM.

UccnenoBanne neMCTBUS DIEKTPUYECKOTO TMOJISI HA MPOBOAHUKU U
JADIICKTPUKMU.

Co6opka u nmpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSIHHOTO TOKA.
N3Mepenue u peryampoBaHUE CUJIBI TOKA.

N3mepenue u peryampoBaHUE HANPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWIBI TOKA, UAYLIETO Y€pe3 PE3UCTOpP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS HA PE3UCTOPE.

OnbIThI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD BJIEKTPUYECKOTO
COINPOTUBIICHUA NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAJAN MONEPEYHOrO
CEUYCHUS U MaTepuaa.

[IpoBepka mnpaBwia CIOXKEHUA HANPSHKCHUHW TMPU IOCIEI0BATEILHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Jjisi CWJIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
OnpeneneHre MOUIHOCTH  3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, WIYLIETO YEPE3 JaMIIOYKY, OT
HaIIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICUCTBUS TTIOCTOSSHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TOCTOSHHBIX MArHUTOB TPH  UX
00BEIMHEHUH U PA3/ICIICHUN.

HccnenoBanue nercTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHaTa OT CHJIbl TOKA W HAlpaBJ€HUsS TOKa B
KaTyIIIKeE.

18. M3yueHue nercTBrsI MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u n3yyeHue padoThl 3JE€KTPOJBUTATETIS.

20. U3mepenne KIIJI anekTpoaBuraTtebHONM yCTaHOBKH.

21. OnbITBl IO  HCCJEAOBAHUIO SIBJICHUSI DAJICKTPOMArHUTHON WHIYKIIWU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHHS W HAMNPaBICHUS HWHIYKIIMOHHOIO

TOKA.
9 KJIACC

Pa3znes 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe JBWKEHHE. MarepuanpHas Touka. Cucrema oTcuéTa.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBxkeHue. HepaBHoMepHOE npsiMONMHENHOE JBH>KeHUE. CpelHsIsi 1 MITHOBEHHAs
CKOpOCTB TeJa TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosIMHEWHOe BHkeHHe. (CBoOomHOE
nageHue. OnsITel [anues.

PaBHOMepHOE nBMXKeHUE MO OKpykHOCTU. [lepmon u vacrtora oOpaieHus.
JluneriHas v yriioBast CKOpocTHU. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[IepssIii 3akoH Herotona. Bropoii 3akoH Herotona. Tpetuit 3akon HproToHa.
[IprHIMI Cynepno3uLInA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUS CKOJIbKEHHUS, CUla
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
nageHus. J[Bwxenne mianer Bokpyr Comnuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tenma. M3menenne nmnyisbea. MnynbCe cwiibl. 3aKOH COXpPaHEHHMS
UMITyJIbca. PeakTuBHOE NBMKEHHE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CWI TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHIIManbHasE SHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEPTUs CxKaTOM NpyKkuHbl. Knunernueckas
sHeprus. Teopema O KMHETMYECKOW JSHEPrUU. 3aKOH COXPAHECHMSI MEXaHWYECKOU
DHEPTHH.

Jemoncmpayuu.

1. HaGnrogeHne MexaHMYeCKOro JBMXKEHHUS Teja OTHOCUTENIBHO Pa3HBIX Tel

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

CpaBHeHue TyTed M TPACKTOPUM JBHXKEHHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBHKEHUSL.
Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habnroienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

Habintoienne MexaHn4ecKux sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAacChl Te€Ja W JACHCTBYIOIIEH HAa HEro
CHJIBI.

HabutoieHue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

M3meHeHne Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

[Iepemaua uMIynbca npy B3anMOJIECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUU.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU PU CBOOOAHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU JBUKEHUU Tea Mo AEHCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAIBHEHUIIIEr0 PaBHOMEPHOTO
JBYDKEHUS TIApPUKA WA TETIEKKH.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
IIapyKa 1o HaKJIOHHOH TUIOCKOCTH.

OmnpeneneHre yCKOPEHHUS Telda NPH PaBHOYCKOPCHHOM JBMXKCHHH TIO
HaKJIOHHOM IIOCKOCTH.

UccnenoBanmne 3aBUCUMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBIDKCHUHU 0€3 HauyaJlbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJJUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHUS.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKECHUU Tela
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne pabOTBl CWIBl  YOPYrOCTH MpU MNOIBEME Tpy3a C
UCIOJIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpaHEHUS SHEPTUH.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe asuxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUN: epHo/,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuil U NpyKMHHBIN MasTHUKH. [IpeBpaienue
SHEPTUu MpH KosieOaTeTbHOM JIBMKCHHUH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBa MexaHWueckux BOJH. [IpojonibHbiE
NoNepeyYHble  BOJHBL. J[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOoHa. OTpaxeHue 3Byka. MudpaszByk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koisieOaHuWii Tea IOA AEHCTBHEM CHJIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Habntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmroienne BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCA.
PacnpocTpaneHne npo1oiabHbIX ¥ NONEPEYHBIX BOJIH (Ha MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HaHC.
ﬂaﬁopamopubte pabomul u onvimol.
1. OmpezneneHHe 4YacTOTbl M Iepuoja KoJeOaHW MaTeMaTH4ecKOoro
MasTHUKA.

2. OmpejeneHuie 4acTOThI U IEPHOJIa KOJIeOaHUM MPY>KMHHOTO MasITHUKA.

3. HccnegoBanue 3aBUCUMOCTH NEpHOJa KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH IEpUOAa KOJIEOaHUH PYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

5. [IpoBepka He3aBUCHMMOCTH IepUO/a KOJIeOaHHUM rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBHCHUMOCTh Tepuoaa  KoJebaHui
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHusi CBOOOIHOTO MaJeHUSI.

Pasznes 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHe
JIEKTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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DnekTpoMarauTHas npupoga ceta. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJHOBBIE CBOKCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonuHeiHoe
pacnpoctpaHeHue ceera. 3atMenus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKayio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBera. [loaHoe BHyTpeHHEE
OTpakeHUEe cBeTa. lchnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonx syweit B nuH3e. OnrTuyeckas cucreMa (oToanmapara,
MUKpOCKONIa M Tejeckoma. ['J1a3 kak onrTuyeckas cucTteMa. bim3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B cmektp. OmbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus ceera.

Jemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonmyuyenue n300pakeHni B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue cpera.

ONTHYECKUN CBETOBO/I.

Xox ydeil B coOMparomieil JInH3e.

XO0J Iy4yel B pacCEenBaIOIIEH JINH3E.

[Tonyuenue n300pa>keHUii ¢ TOMOIIBIO JIUH3.

[Ipunnun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.

10. Mopaens ri1asa.

11. Paznosxenue 0enoro cBera B CHEKTP.

12. [lomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHUsI CBETOBOIO Jiydya OT yIJia
NaJCHUs.

2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJCHUS Ha TPAHULIE «BO3AYX—CTEKIION.
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4. Tlomydenue u300pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PacCTOSHMS M ONTUYECKON CHIIbI coOMparolien
JIUH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOro CBETA B CHEKTP.

7. ONBITHI IO BOCHPHSATHIO IIBETA MPEAMETOB IPH WX HAOIIOJACHHUH 4Yepes
[[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pe3epdopna u muianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanune u nornomeHue ceeta aroMoM. KBaHThI. JInHEeYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmoaenb atomMHoro szapa. MW3otonsl. PaanoakTuBHBIE
npeBpainienus. [lepros monypacmaaa aTOMHBIX SEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX sjaep. CBs3bp Macchl W SHepruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CosHIa U 3BE3I.

Anepnas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX HW3JIIYYEHHH Ha YKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3ITYyUYEHHUS U TOTJIOIICHUSI.

2. CrHekTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bojopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. PaboTa cuéTumka HOHU3HPYIOLIUX U3ITYyYEHUH.

6. Perucrtpanus u3nydeHus: IpUPOJHBIX MUHEPATIOB U IPOYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnroneHue CIIONIHBIX U TUHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHHE HHEPIHMU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMN MOAYJIb MIPEAHA3HAYEH JIsi CUCTEMAaTHU3alluu
U 0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUST UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YUYEHUH BCETO Kypca (PU3MKH, a TAK¥KE /I TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOpPABILIKMX 3TOT yUEOHBIN MpeaMerT.

[Ipu u3ydyeHUn TAHHOTO MOMAYJISL PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI
NEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBaETCs JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, GopMmupyercs
€CTECTBEHHOHAYYHAas! TPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBJICHUM TPHUPOIbl M TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBICHATh (PU3NUYECKHE
ABJICHUS, TPUMEHSAS TMOJy4YEHHbIE 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpruHUIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pa3jena peain3yercs
3a Ccu€r TOro, 4To OOydYarolluMecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
npeaJiaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUM pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3uYecKUe SIBJICHUS B OKPYKarOLIEl MPUPOJI€ U MOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYUHbBIE METO/bI UCCIAEAOBAHUS (DU3UUECKUX SBICHUN, B TOM
YUCIIe U1 POBEPKH TMIIOTE3 U MOJIYUYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HanboJee BaXXKHBIX JOCTHUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HATPUMEP, MPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUMU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3ydenune ¢u3uKu HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAIPABJICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yiabTaTOB.

B pesynbTare uzyueHus Gu3MKu Ha ypOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs

y oOydarorerocss OyayT copMUpPOBaHBI CICIYIONTNE JTUIHOCTHBIE PE3yJIbTATHI B
JaCTH:

1) mnaTpuOTHYECKOTr0 BOCIIMTAHMS

- IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3HYECKON HayKH;

- IEGHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaJaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YUYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JE€ATEIBHOCTH
YUEHOTO;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

- BOCHPHUSTHE ICTETHUECKUX KAYECTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHUE ILEHHOCTH (PU3MUECKONM HAyKM KakK MOIIHOIO HMHCTPYMEHTa
[I03HAHHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJOI'MM, BaXKHEUILEH COCTaBIIAIOLICH
KYJbTYpBHI;

- pa3BUTHE Hay4YHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

S5) ¢opmupoBaHusi  KYJLTYpPBI  310POBbS M  3MOLMOHAJIBHOIO
0J1aronoJry4ms:

- OCO3HaHUE [IEHHOCTH 0e30macHoro ooOpas3a JKHW3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi O€30I1aCHOrO TIOBEJIEHUS Ha
TPAHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYJIOBaHUEM B
JIOMAIIIHUX YCIIOBUSIX;

- c(opMUpPOBAHHOCTh HaBBbIKA peQIEKCUM, TPU3HAHUE CBOETO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yeaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTMBHOE Yy4YacTHE€ B pEIICHMM IPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUESCKUX
3HAHUM;

e - HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO TPOdeccuii, CBI3aHHBIX ¢ (PUBUKOIL;

e 7)3K0J0OrHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTAlMS HA NPUMCHEHHE (HM3WYSCKUX 3HAHMK IS pPEIICHHs 3ajad B
o0JlacTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OICHKH HUX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME TJI00ATILHOTO XapaKTepa SKOJOrMYeCKUX MpoljieM U MyTed X

pELICHUS;

e §8) ajmanTanuM K M3MEHAKIIMMCH YCJIOBHSAM CONHAJIBHOM W NMPHUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU MPHU BBINMOJHEHUH HWCCICIOBAHUN W
MPOEKTOB (DU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYyTUX;

e - TOBBIUIICHWE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 IPAKTUUYECKYIO
JEATENIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHUCIIE€ (POPMYITUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHUK U KOMIICTEHTHOCTEH B 00JIaCTH
bu3uKy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUS B TNPUOOPETCHUHM HOBBIX (PU3MYECKHUX
3HAHUI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUM;

e - OIIGHKAa CBOMX JCHCTBUU C Yy4€TOM BIMSHHUS Ha OKPYXAIOUIyI Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUS TporpaMMmbl M0 (U3WKE HAa YpPOBHE OCHOBHOTO
oOmero odpa3oBanus y oOyyvarorierocs 0yayT chopMHpOBaHb MeTaNpeAMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE MTO3HABATEIIbHBIC YHUBEPCAIbHbBIC YUCOHBIC HCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHUBEpCaJIbHBIC yUdeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3oBble Jiornueckue AeiicTBUA:
e BBIABIATH U XapaKTEpU30BaTh CYIICCTBEHHBbIC IMPU3HAKK OOBEKTOB
(s1BEHMIN);



YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIACCU(PUKALUN, OCHOBAHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAIINXCSA K (PU3UUECKUM SIBIICHUSM;
BBISIBJISITH  ITPUYMHHO-CJIEICTBEHHBIE CBSI3M NPU H3YyUYEHUU (PUIUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus yueOHOW —Qu3udecKkon
3aau (CpaBHEHHE HECKOJIbKMX BapMaHTOB pEIICHHUs, BHIOOp HaumbOosee
MIOJTXOJISIIIETO C YYETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OIIBIT, HECJIOKHBIN
bu3HUecKuil IKCIEPUMEHT, HEOOJIBIIOE HUCCIEAOBaHHE (PU3UUYECKOTO
SIBIICHUS;

OIICHMBAaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

IIPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BHTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHATh Pa3jIMyYHble METO/bI, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MHGOPMAIMK WIM JAHHBIX C YYETOM MPEIIOKEHHON ydeOHOU
dbu3nYecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUJOB U (JOPM IpeICTaBICHMS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMaJbHYI (OpMYy HpEICTaBICHUS
uHoOpMalMl W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadUKoi U X KOMOMHALIUAMHU.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eliCTBUS:

B XOJIC OOCYXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHWE 3aJadd W TMOAJACpKaHUE
0J1arokeaTeIbHOCTH OOIICHUS,

COTIOCTABJISATh CBOW CYXXICHHS C CYXICHHSIMH JIPYTHMX YYaCTHHKOB
Jauanora, OOHapyKUBATh Pa3InIUe M CXOACTBO IMO3HIIHH;



BBIPAXKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIUYHO MPEICTABIATh PE3YIbTaThl BBIMOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MMOHMUMAaThb W  HCHOJIB30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUIYAIbHOW palbOThl TpPU PEIICHUH KOHKPETHOW (u3mdeckoin
poOJIeMBI;

MPUHUMATh 1IEJIM COBMECTHOM AEATEIIbHOCTH, OPTaHU30BBIBATH JICUCTBUS
no e€ JOCTHXKEHHMIO: pacHpelesTh pPOJu, OOCYXIaTh Ipolecchl U
pe3yNbTaThl COBMECTHOM paboThl, 00001I1aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsI KAYECTBEHHOTO PE3yJibTara o
CBOEMY HAIPABJICHUIO WM KOOPJIWHHPYS CBOM JEUCTBUS C JAPYrUMU
YJIEHAMU KOMAaH/Ibl;

OIICHMBAaTh KA4YECTBO CBOEro BKJIaJia B OOIIUA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSTENIEHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBISBIISATH TIPOOJIEMBI B JKM3HEHHBIX M YUYCOHBIX CHUTYyaIUAX, TPCOYIOIMINX
TUTSI perieHusT (GPU3UIECKUX 3HAHUM;

OPUCHTHUPOBATHCS B  PA3IUYHBIX TOJAXOJAX TMPUHATHS  pEIICHUN
(MHIUBHUAyaJIbHOE, TPHUHATHE pEIICHUS B TPYIINe, MPUHITHE PEIICHUMA
TPYIIION);

CaMOCTOSITEIIEHO COCTAaBJIATh aJITOPUTM PEIICHUS (DU3UICCKOMN 3a/1auu WU
IUTaHa HMCCIEAOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BApUAHTHI PEIICHUMH;
JieNiaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U MpeJiarath miaH €€ U3MEHEHUS;
OOBSICHATh  MPUYUHBI  JTIOCTHXKEHUSI  (HEIOCTUKEHHUS) PE3yJbTaTOB
NeSITeTLHOCTH, JaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM YHCII€ B XOJ| BBHIOJTHEHUS
(GU3UYECKOrO  HCCICIOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIINX TPYAHOCTEW;

OIIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBEeKa B XOJ€ CHopa WM AUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTroro;
MpU3HABaTh CBOE MPABO HAa OMIMOKY MpHU pelieHu: GU3NYECKUX 3a]a4 Uin
B YTBEPKJEHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTroOro.



HNPEJAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjiacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHUYECKHE  SIBJICHMS,
HaOII0IeHNE, HKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAECKTOpHUs, paBHOACHCTBYIOIIAsA
cuna, gedopmanus  (ympyras,  IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE IBIKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBWXKEHUE, HEPABHOMEpPHOE  JBWIKEHUE, HHEpLUs,
B3aMMOJICUCTBUE TE€J, PAaBHOBECHE TBEPJBIX TEJI C 3aKPEIUIEHHON OCHIO
BpallleHUs, Meperaya MAaBICHUS TBEPABIMU TEJIaMH, >XUAKOCTSIMU U
razam, arMocdepHOe JaBlieHWe, IUIaBaHWE TeJ, MPEBpaIICHUS
MEXaHUYECKON PHEPryuu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3NUECKOE SBIICHUE;
pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpYy’KarollleM MHpE, B TOM uucie (PU3UYECKHE SBICHUS B MPHPOJE:
NpPUMEPBI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KHUBOM M HEXUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHSIHUE
aTMOC(EpHOIo J1aBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, pbluaru B
TEJ€ YEeJIOBEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICIIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OMHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UUECKUE SBICHUS, UCIIONb3YS
¢dbu3nyeckue BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSIKECTH, BEC
Tena, CWJIa TpEeHus, JaBieHue (TBEPHOro Tena, >KHUIKOCTH, Tra3a),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKas paboTa, MOITHOCTh, IUICYO CHIIBI,
MOMEHT CWIbl, KO3((OUIMEHT TOJE3HOr0 JEHCTBUA MEXaHHU3MOB,
KMHETHYEeCKass W MOTCHIHaJIbHAs DHEPTHs), MPU OMHCAHUU MPABUIIBHO
TpakToBaTh  (UBUYECKUM  CMBICI  HUCHOJB3YEMBIX  BEIWYUH, UX
0003HaUeHNA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH Ipa@UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIONb3Ys MpaBUiia CIOXKEHUsI CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBuiIO paBHOBecUs pbrdara (0510ka),



«30JI0TOE€ MPABUJIO» MEXaHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
OHEPruu, MpU HTOM JaBaTh CJIOBECHYIO (OpPMYIHUPOBKY 3aKOHAa U
3aMKChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM UYHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE HU3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarh pacu€THhle 3aJadyd B |—2 JEWCTBHUS, HCHOJIb3Yys 3aKOHBI U
(dopMyIibl, cBsI3bIBAOLIME (DU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEMYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOIUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATHUCTHYHOCTh
MOJIYYCHHOU (PU3NIECKON BETUIHHBL;

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(bu3HYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanoioxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJIbTaT, HAaXOJUTh OIIMOKM B XOAE OMNbITa, J€JaTh
BBIBOJIBI IO €T0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUM  WIU
bu3nuecKux CBOICTB TeN: bopMyIupOBaThH poBepseMbIe
IPEANOI0KEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyA0BaHMS,
3aIlMChIBaTh XOJI ONbITa U (POPMYITHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSMbIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00bEMa, CcHUIIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BETUYHUHBI OT
JIPYrol € HCIIOIB30BAHUEM IMPSMBIX HM3MEPEHUM (3aBUCHUMOCTH IIyTH
PaBHOMEPHO ABMKYUIIETOCs Tela OT BPEMEHM JBH)KCHHUS TENA, CHUJIBI
TPEHUS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YUIMHEHHS NPYXKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPYKEHHON YacCTH Te€Ja U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUN
IJIaBaHUsl TEJ, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM Y4YEOHOrO MCCIEIOBAaHUS, COOMpaThb YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



NpeIOKEHHBIX Tabnull U TrpaduKoB, AeNaTh BBIBOJBI MO pe3yjibTaTaM
UCCJIeIOBAaHNUS;

NPOBOJNTH KOCBEHHBIC HU3MEpeHHs] (PU3MYECKHX BEIMYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CUla TPEHHS CKOJBKCHHS,
JaBJI€HWE  BO3/yXa, BbITAIKUBAIOUIas CWia, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKUJIKOCTH TeNOo, KOAI(DQPHUIMEHT TMOJE3HOTO JEeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHU cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUCHNE UCKOMOW BEJIMYHHBI;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1a60paTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pblYar, HOJBMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBl JAEWCTBUA H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
NOJIINITHAKY, YCTPOWCTBO BOAOIPOBOJAA, TUIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, OPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX (M3MUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEpax)
NPAaKTHYECKOTO HCIOJB30BaHUs (DU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 0€30MacHOCTU MPH OOpaIleHHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COOIIOACHMS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIIEH Cpejie;

OCYLIECTBJISATH OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33J]aHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUA ¢ TYTEM CpPaBHEHUSA PA3JIMYHBIX HCTOYHUKOB BBIJICIATH
uHpOpMAIMIO, KOTOpas SIBISIETCS MNPOTHUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JAUTEpaTypy (PHU3MUECKOro COACpX aHHs, CIPAaBOYHbIE MaTEepUAIbI,
pecypcebl cetu MHTepHeT, BiageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHEe MUChbMEHHBIC M YCTHBIE COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpManuu (HU3NUEeCKOro CoAepKaHus, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yJbTaTax MPOEKTOB
WIN Y4YeOHBIX HCCIEIOBaHUM, MHpPU H3TOM TIPaMOTHO HCIIOJIb30BATh



U3YYCHHBIM TOHSATUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCJIEAOBAHUN pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4yaMu,
CIEIWTHh 3a BBIIOJHECHHEM IUIAHA JCUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEITENIBHOCTh  TPYMINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonny oOydenus B 8 kiiacce npeMeTHbIE pe3yJbTaThl HA 0A30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHI:

HCTIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEILIECTBA, KPUCTAIIUUECKUE U
aMmop¢HbIe Teja, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TEMIIeparypa, BHYTPEHHSS DSHEPIUs, TEIJIOBOW JBHUIATENb,
AJIEMEHTAPHBINA SJICKTPUYECKUM 3apsiJl, SJIICKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y INBJIEKTPUKU, IIOCTOSIHHBIN AJICKTPUYECKHUN TOK, MATHUTHOE TOJIE;
paznuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CXKaTHe, Teruionepesaaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAaHUE, KAIIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
Terionepeaaya (TErI0npPOBOIHOCTb, KOHBEKIIHS, H3JIy4YeHue),
AIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPSI0B, NCHUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJICUCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO MOJIsl HAa TMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIHS )
[0 ONHUCAaHHID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKUX  SBJICHUM B
OKpYy>XKalollleM MHUpE, B TOM 4ucjle (u3nueckue sBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPHUPOJE,
KpUCTAJIbI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHhe BOJIOEMOB,
MOpCKHe Opu3bl, 0Opa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atrMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MoIOCOB, pOJIb MArHUTHOTO TOJISL JJis >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3NUSCKHUX
SIBJICHUM;

ONUCHIBATh M3YYCHHBIEC CBOMCTBA Tel U (U3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BETWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJENIbHAsA TEIUIOEMKOCTh BELIECTBA, YJEJbHAsA TEIUIOTA
IJIaBJICHUsI, yJAENbHAs TEIUIoTa MapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CrOpaHMsl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUSA TEIUIOBOU



MAalllMHbl, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3aps,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAeJIbHOE  CONpPOTUBIEHUME  BelllecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKa), TMpPU  ONHCAHUU TMPABUIBHO TPAKTOBATH
(bu3HYEeCKUil CMBICT UCIOJIb3YeMbIX BEIUYWH, 0003HAUCHUS W EIUHUIIBI
bu3MUeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
GU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUe SBICHUS U IPOIIECCHI,
UCIIOJb3Ys. OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpUun
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIIMU TMOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa sl yyacTKa IEenu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHMS DJHEPIUM, IpU OTOM JaBaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA WM 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (U3MUECKUE TPOLIECCHl U CBOMCTBAa Tel, B TOM 4YHCIIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKUX
IaroB ¢ omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bu3HYEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJauyd B 2-3 JEHCTBUS, HCMOJB3ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHallu3a
YCJIOBUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBISATH HEIOCTATOK
JMAHHBIX JUIS  pEIIeHUs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HeoOXonuMble JUisi €€ penieHusi, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJIy4Y€HHOE 3HaYeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEHIUTh MPU TOMOIIH
(bU3HYEeCKUX METOOB, WCIOIb3Ysl OMHCAHWE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MIPOBEJEHUS HCCIIEI0BaHUs, J€NaTh BBIBOIBI;

MPOBOJAUTH OMBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBJICHUUA WU
(bU3UYECKUX CBOMCTB Tell (KanWJUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIEepaTyphl, CKOPOCTU MPOIIECCa OCTHIBAaHUS U
HarpeBaHUs MpPH U3IYYEHUH OT IIBETa U3Iydaroliew (moriomnaromne)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TeMIEPaTypbl KUIKOCTU U
mion@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3AlMs TEl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJlM3allkisl MAarHUTHBIX TIOJIEHl TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MarHuTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOJABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBAThH
poBepsAEeMbIe MPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIAJIOKEHHOTO
000py10BaHUsl, ONUCHIBATH X0/ OTbITa U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh ~ MOPSIMbIE  U3MEPEHUST  TeMIEpaTypbl,  OTHOCUTEIbHOMU
BIIQXKHOCTU BO3AyXa, CHUJIbl TOKAa, HAIPSIKEHUS C UCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYUKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;
MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKO BEJIMUUHBI OT
JIpYyrol C UCHOJb30BAaHUEM TMPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOIIAJUA TONEPEYHOIO
CEUYEHHU U YAEIBHOTO CONPOTUBIICHHS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO Yepe3 IMPOBOAHUK, OT HaNpsHKEHWs Ha  IPOBOJHHKE,
UCCJIEIOBAHUE TIOCJIEAOBATENIBHOIO U  MapajUIeJbHOTO  COEAMHEHUUN
MPOBOJHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJIOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yiabTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHJIe TaOMUIl U TpaduKOB,
JienaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNUS,

MPOBOJUTh KOCBEHHBIC HW3MEPCHHS] (PU3NUECKUX BEIWYUH (yIeIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHHKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEIysl MPEIJIOKEHHON WHCTPYKIHUH, U
BBIYUCIISITh 3HAUEHUE BEJIUUMHBI;

coOIOAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHIMMBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCaHHSA (B TOM YHCIIE:
cucTeMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIBTMETP, CUETUMUK DJIEKTPUUYECKOM DHEPTrUM, 3JIEKTPOOCBETUTEIbHbBIC
npuOOpPHI, HArPEBATEIBbHBIC ATEKTPONPUOOPHI (MPUMEPHI), IITEKTPUUECCKUE
PEeIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOB3Ys 3HAHUS O CBOMCTBaX (DM3WUYECKUX SIBJICHUN U HEOOXOIUMBbIC
¢du3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUUYECKHUX
Lerne ¢ MmociaeoBaTeIbHbBIM U MapajuielIbHbIM COCAUHEHUEM AJIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYCHUS JIEMEHTOB JJICKTPUYECKUX IIETICH;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  WH(POPMALMIO O  [pUMEpax)
IPAaKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNH B IOBCEIHEBHOU
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU MpU oOpalieHnuu ¢ npudbopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYIKAIOILEH Cpee;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTO COJEp)KaHUs B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTOJTHUTENbHBIX ~ UCTOYHUKOB  BBIIACIATH HMH(POpPMALIMIO, KOTOpas
SBIIICTCS IPOTUBOPEUUBON MIIH MOXKET OBITh HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBHINOJIHEHUH YY€OHBIX 3a/laHui HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXkaHMs, CIPAaBOYHbIE MaTEpUabl,
pecypcebl cetu HTEpHeT, BiaieTh NpuéMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHMS,
0000mass wHPOpMANMIO W3 HECKOIBKHX HCTOYHUKOB (PU3HYECKOIO
COJIEp)KaHus, B TOM YHCIE MYOJUYHO TPEACTABIATH PE3YJIbTaThl
IPOEKTHOW WJIM HMCCIIEOBATENbCKON NEATENbHOCTH, NMPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM NOHATHIHBIA anmapar Kypca (QU3MKH,
CONPOBOX/IATh BBICTYIUICHUE MPE3EHTALUEN;

IOPU BBINOJHEHUN YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeliesTh OOA3aHHOCTH B TPYIINE B COOTBETCTBUU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEeATENBHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aNMOJECHCTBUE,
IPOSIBIISiSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K koniy o0yueHus B 9 Kjacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSITUSI: CUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMS, Aedopmarus
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TallbHO30PKOCTH,
CHEKTPbl UCIYCKAaHUS U MOTIJIOIIEeHUs, anbda, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOMbI, IAEPHASI SJHEPTETUKA;

pa3nuyarh SBJIEHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHENHHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
NaJICHUE TEJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, peaKTUBHOE JBHXKEHHE, KOJeOaTeIbHOE IBIKCHHE (3aTyXaroIlue W
BBIHYKJICHHBIC KOJIeOaHWs), PE30HAHC, BOJIHOBOE JBUKEHHE, OTpPaKCHHUE
3ByKa, MNPSAMOJIMHEWMHOE pacnpOCTPAHEHHUE, OTPAKECHUE WU MPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUue OeJIoro CBeTa B
CIICKTP MW CJIOXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBCHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIEKTpa
U3JIyYEHUS) 110 ONMMUCAHUIO0 UX XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3WYECKUX SBICHUUA B
OKpy’XKaromeM Mupe (B TOM 4YHCIEe (PU3HYECKHUE SIBICHUS B IIPHUPO/IE:
MIPUJIMBBI U OTJIMBBI, IBUKEHHE TUTaHET COJTHEYHOU CUCTEMBI, PEAKTUBHOE
JBWKEHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB JKHWBOTHBIMHU,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, I[yHAMH, 3XO, I[BETa TeI,
ONTUYCCKHE SBJICHHUS B IPUPOJE, OMOJIOTHYECKOE JCHCTBHE BHUIUMOTO,
yIbTPadrOIECTOBOTO W  PEHTTCHOBCKOTO HM3JIyYCHHH, €CTCCTBEHHBIM
paauoaKkTUBHBIA (POH, KOCMUYECKHE JIy4d, PaTdOAKTUBHOE H3JITYyUYCHUE
MPUPOAHBIX MHUHEPAIOB, JECHUCTBUE PAJUOAKTUBHBIX M3IYYEHUN Ha
OpraHu3M YeJIOBEKa), MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHUM;

OTNHUCHIBATh M3YYCHHBIEC CBOMCTBA Tel M (DU3UYECKHUE SBJICHUSI, UCIIOJIB3YS
dbuzuyeckre BENMYMHBI (CpPeAHsIE M MIHOBEHHAs CKOpPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTJIOBas
CKOpPOCTb, CHWJIa TPEHHS, CUJIa YIPYTrOCTH, CHUJIA TSKECTH, YCKOPECHHE
CBOOOJHOTO TMaJCHUS, BEC TeJla, HUMIIYJIbC Tejla, HUMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOIIHOCTb, IOTEHIUAIbHAS DJHEPrusi Tela,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHUUAIbHAS YHEPrUsl CKATOU
MPYKUHBI, KUHETUYECKAs DJHEPrus, IIOJHAsA MEXaHWYECKas DSHEPTHs,
MePUOJ M YacToTa KoJieOaHWM, JUTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeIb MPEIOMJICHUS CPEbl), MPU OMUCAHUM
MPaBWIbHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEJIUYUH,
0003HaUCHUA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTUMHU BEIUIMHAMU,
CTPOHTH TpapUKK U3yICHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEITUYHH;
XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKHE SBJICHUS W TIPOIIECCHI,
WCIIOJIb3Ysl 3aKOH COXPAHEHMSI DHEPrUU, 3aKOH BCEMHUPHOIO TATOTEHHS,
MPUHLMUIT CYNEPHNO3UIMHA CWJI, TNPUHUWN OTHOCUTEIbHOCTH [ 'anmies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHECHUS HUMITYJIbCA, 3aKOHBI OTPAXKEHHUS U
MIPETIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MAaCCOBOTO YHCE



OpU SJACPHBIX PEAKIUSAX, HIPU 3TOM JaBaTh CIOBECHYI (OPMYIHUPOBKY
3aKOHA M 3aIlMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (U3MUYECKHE TPOIECChl U CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHI,
(GU3NYECKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pematb pacy€THble 3adayd  (omMparolmuecs Ha cucreMy u3 23
yYpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33/Jaud 3alHChIBaTh KPaTKoOe
yCIIOBHE, BBISBISATH HEAOCTAIONINE WM WM30BITOYHBIC JaHHBIC, BHIOMPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMsI, TPOBOAUTH PAcUEThl U
OIICHWBATh PEAIUCTUYHOCTh TOJYUYEHHOTO 3HAYCHHUA (PHUIUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpoOOJEeMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIU
(¢U3MUECKUX METOJOB, HCIIOJIb3YSl OMUCAHWE HCCIECIOBAHUSA, BBIIACIATH
IpOBEpsieMOe TPEIINONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAHMSA, JENaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OBITOB;

NPOBOJUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUN WiIH
¢u3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUS HSHEPTUH, 3aBUCUMOCTh MEpHoAa KoJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MJIBIX KOJIEOaHUM, MPSIMOIMHENHOE PACIIPOCTPAHEHHE CBETA,
pas3noxeHue 0ernoro cBeTa B CIEKTpP, U3yYCHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3epKajie W CBOWMCTB HW300pakKeHHsI MpeaMeTa B coOuparomien
JAUH3E, HAOMIOJEHNE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHus, ONUCBHIBATH XOJ  ONbITA U  €ro  pe3yJbTarThl,
(GopMyIHpOBATH BHIBOIHI;

NPOBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HAYCHHE W3MEPSIeMON BeIMYMHBI ((POKYCHOE paccTOsSHHE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a H3MEpPEeHUs
(M3MepUTENbHOTO pHdOpa);

NPOBOJNTh HCCIEAOBAaHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJB30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoja
KoJie0aHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHUsl CBETa OT yrIjla MaJeHus W yIiia MpeJOMJICHHS OT yria



najieHus): IUJIAHUPOBAaTh HCCIEOBaHUE, CaMOCTOSITENIbBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3uYeCKUX BENWYUH B BUJE TaOmuIl U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ynbTaTaM HCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYUH (CpEIHSISA
CKOPOCTb M YCKOpPEHHME Tella TMpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJCHHS, XECTKOCTh MPYKHHBI, KOI(PPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHHUKOB,
OonTHYECKass Cuia coOuparonieil JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPCHUS, CIICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padoTe ¢ 1ab0paTOPHBIM
000opyI0BaHUEM;

pasnuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DHU3UYECKUX MOJIETeH:
MaTepHabHasl TOYKA, aOCONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4d, TOHKas JIMH3a, IUJIaHETapHas MOJeTh aToMa, HYKIOHHAs
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepHU30BaTh TNPHHIMIBI JICHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX ONMUCaHUS (B TOM YHCIE:
CIIUJIOMETP, NATYMKUA TIOJIOKCHHS, PACCTOSHHUS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMepuckKor, ¢GoToamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HMCHONIB3YS 3HAHHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoauMmble (puznueckue
3aKOHOMEPHOCTH,

WCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIECCOB
Opy pEHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
NOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie U cOOMparouei JIMH3E;
NPUBOAUTH  NpPUMEpPHl  (HAXOIWTh  WH(QOpMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MYECKUX 3HAHUNW B TOBCETHEBHOM
KU3HU U1 oOecrieueHrs 6€301acHOCTH MpU oOpalleHur ¢ mpudbopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJFOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPY KAIOIIICH Cpeie;

OCYIIECTBISATh TMOUCK WHGOpMAMK  (U3UIECKOTO COACPKAHUSI B
HuTepHeTe, caMoCTOSTENBHO (HOPMYIHPYs MOUCKOBBIN 3aMpoC, HAXOAUTh



INYTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJy4eHHON MH(OpMAIMK Ha OCHOBE
UMEIOIUXCS 3HAHUHN U JOIOJHUTEIIBHBIX UCTOYHUKOB;

UCIOJIb30BAaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKAaHMs, CIPABOYHBIE MaTepHUalbl,
pecypceel cetu MIHTEpHET, BlIaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOIMYHO MPEICTABIATh PE3yIbTaThl MPOSKTHOM MIIM UCCIIEI0BATENbCKON
NEATEeIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYECHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKH U CONPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTalell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB DIeKTPOHHbIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaueckue (uu¢possbie)
n/m| TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszpnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEr0 MUpa
bu6nmnoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHpO https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 dusnueckue Be 2 1
HSIHCCRHE BETHIHHbL https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) | bub6numorexa [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlleppoHayaibHble CBeeHHS] O CTPOEHHUH BellecTBa
bubmuoreka [JOK
2.1 CtpoeHue BelecTa 1
p B https://m.edsoo.ru/7f416194
27 JIBU>KeHUE U B3aUMO/ICHICTBUE ) 1 bubmuoreka [JOK
' YaCTHUI] BELIECTBA https://m.edsoo.ru/7f416194
)3 ArperatHbl€ COCTOSIHUS ) bubnuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5

Pa3nea 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/7f416194



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

bu6mmoreka [IOK

3.2 Mrepuus, Macea, IIOTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 .B 14 2
Crna. Bt cun https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, XKUAKOCTEH M Ta30B
aBiienue. Ilepenaua
4.1 I[aBJ'IeHI/IH TBE ) SMI/I TeJIaMH 3 bubmmorera [TOK
' A pA ’ https://m.edsoo.ru/7f416194
JKUIKOCTSIMU U Ta3aMH
bu6mmorexa [IOK
4.2 5
Jlapnerue xukoctn https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATMocdepHOe aBIeHHE 6 https://m.edsoo.1u/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 3 bu6mmorexa [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHEPrus
b K
5.1 MexaHnunueckasi SHEprust 4 1 mommorexa 110
https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
52 Pa0 3 1
aboTa H MOTIIHOCTD https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. II 1
33 POCTHIC MEXAHHIMBL > https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12



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

[10 ITPOI'PAMME




8 KVIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenJioBble siBJIeHUs!
L1 CTpoeHue u CBOMCTBA 7 bu6nuoreka [IOK
' BEILICCTBA https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
1.2 T 21 1 5
CIIIOBBIE POHECCH https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 28
Pa3nes 2. DiieKkTpH4ecKHe M MATHUTHBIE SIBJICHHSA
DIJIEKTPUUYECKUE 3apsibl.
bub6mnoreka [IOK
2.1 3apsKEHHbIE Tella U UX 7 1
B https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBUE
29 [TocrostHABII ) 20 5 7 bubmuoreka [JOK
SIIEKTPAYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1.5
ATHHTHBIC ABITCHHA https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunoreka [JOK
' WHAYKIUS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO
- 68 3 14.5

YACOB IIO ITPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acoB D1eKTPOHHBIE
Ne HaumenoBanue pa3aesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanu4yeckue siBJIeHUsI
L1 MexaHn4deckoe ABMKEHUE 10 1 bubnuorexa [JOK
' U CIIOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 Bs3aumozeiicTBue Ten 20 1 3 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHbBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Nroro no pazaeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCIUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
57 MexaHn4eCKHEe BOJTHBI. g 1 3 bubnuorexa [JOK
. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nea 4. CBeToBbIE SIBJI€eHUS
4.1 3aKOHBI pacpoOCTPaHEHUS 6 2 bubnmoreka [JOK



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

CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTUYECKHE 6 3 bubmuorexa [JOK
' prOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue O6enoro cBera 3 ) bubmnoreka LJOK
' B CIIEKTD https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBaHTOBLIE SIBJIEHUSA
Hcnyckanue
51 HYCKATHE T . 4 1 bubmuoreka [JOK
' HOTJIOMICHHE CBET https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [JOK
. 1
32 CTpoenue atomnoro spa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
. 1
>3 Fnepubie peakiui / https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znen 6. [loBTopuTe1bH0-00001IA0IMH MOLYJT
IToBTOpeHue u 0000IICHHE
6.1 o pagzﬂ: ca H 9 ) bubmuoreka [JOK
' CONEPH yp https://m.edsoo.ru/7f41a4a6
¢buzuku 3a 7-9 knacc
Hroro no paszneny 9
OBIIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O IPUPOJIE.
SIBnenus npupoasl.
®usnuecKue sBICHUs

Mexann4deckue, TeIIOBEIE,
ANEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBIICHUS
CrapTtoBas pabota

dusznuecKue BETUUNHBI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"N3mepeHune Temneparypsl
IIPY TOMOIIY KUJKOCTHOTO
TEPMOMETPA U JATUUKA
TeMneparypol"

Kak ¢uzuka u npyrue
€CTECTBCHHbIE HAYKH U3Y4aloT
IPUPOLY.
EcTecTBEeHHOHAY4HBIN METO/
no3Hanus. Onucanue
(u3nYECKUX SBJICHUH C
MIOMOILBIO MOJIENEN

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



https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka runoTe3bl:
JAIBHOCTH MOJETA IapUKa,

6
MYIIEHHOTO0 TOPU30HTAIIBHO,
TeM OOoJIbIe, YeM OO0JIbIIE
BbICOTA ITycKa"
Ctpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE bubmmorera [OK
P https://m.edsoo.ru/ff09fe0a
CTPOECHHUE BEIIECTBA
8 JIBMyKeHHEe 4acTHll BEIIeCTBa bubmmorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanne « ONbITHI
9 10 HAOJIIOIEHUIO TEIUIOBOIO
pacIIpEeHHs Ta30B)
10 ArperaTHble COCTOSIHUS
BEICCTBA
B3aumocBs3p MexIy
CBOMCTBaMH BEILIECTB B
pa3HbIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmorera [JOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOBI
MexaHndeckoe IBHKCHHE.
12 PaBHOMepHOE 1 bubmotera [JOK
P https://m.edsoo.ru/ff0a05¢c6
HEpPaBHOMEPHOE JIBI)KCHHE
13 Cxopoctb. Ennnuiist bu6nuoreka [IOK
CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuet myTt 1 BpeMeHU bu6mmoreka [IOK



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

JABUIKCHUS

https://m.edsoo.ru/ff0a0ae4

15

WNuepuus. 3akoH UHEPLIH.
BzaumoneiicTBue Tea Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIBYKCHHUS TET

bubmuoreka [{OK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTE BemectBa. Pacuer
Macchl U 00bEMa Tejia 110 €ro
IUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGopaTopHnas pabota
«Omnpenenenue MIOTHOCTH
TBEPAOTO TEIA»

18

Pemenue 3agad mo reme
"ITnoTHOCTE BemecTna"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al23c¢

19

Cuna xak xapakTepuCTHKa
B3aumoJjeiicTeus Ten. Cua
ynpyrocti. 3akoH ['yka

20

JlaboparopHas paboTa
«M3y4yeHne 3aBUCUMOCTH
pactsokeHus (nedopmariin)
IIPYKUHBI OT IPUJIOKEHHON
CHITBI»

21

SBnenune Tarorenusa. Cuna
TSAXKCCTH

22

CBA3b MEXKY CUJION TSKECTH
n Maccoi Tena. Bec Tena.
Pemrenwne 3aga4d no teme
"Cuna Tsxectn"

bubmnoreka LIOK
https://m.edsoo.ru/ff0al778

23

Cuna TspKecTH Ha Ipyrux

bubmnoreka LIOK



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

mwiageTax. Pusndeckue
XapaKTEPUCTUKH TIJIAHET

https://m.edsoo.ru/ff0al1502

bu6mmorexa [JOK

24 Vsweperme cit. Jlamomerp https://m.edsoo.ru/ff0al8cc

bub6mmorexa [JOK

25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue IByX Cul,

26 HaIIpaBJIEHHBIX IO OJJHOMI bubnuorexa [IOK
npsimoid. PaBHOIeHiCTBYO1IIAst https://m.edsoo.ru/ff0ala70
cui

27 Pemenue 3agau no reme
"PaBHonelicTByrOMIast crr"

TpeHue CKOIbKEHHS U TPEHUE
28 nokos1. Tpenue B npupone u Bubmmorexa LIOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTopHnas pabota
«/3yuenue 3aBUCUMOCTHU

29 CHUJIbI TPEHUS CKOJIBXKEHUS OT bubnuoreka [JOK
CHJIBI TaBJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
COMNPUKACAIOLIIUXCS
MTOBEPXHOCTEID)

Pemenue 3agau Ha

30 ONpEAEIICHUE
PAaBHOJICUCTBYIOLIEH CUJIIBI
Penrenue 3amad mo teMam:

31 «Bec tenay, «I'paduueckoe bubmuorexa [JOK

nu3zo0paxenue cuimy, «CHUIbD,
«PaBHOAEUCTBYIOIIAs CUI»

https://m.edsoo.ru/ff0alde0



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

KonTponbnas pabora no
TeMaM: «MexaHndeckoe
IBIKEeHHE», «Macca,

32
IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe nzobpaxeHue
cuny, « CHIIBDY
HaBnerune. CiocoOb1
33 MEHBIIIEHUS U YBEJINYECHUSI bubnmorexa LIOK
y y https://m.edsoo.ru/ff0a20a6
IABJICHUS
JlaBiienue ra3za. 3aBUCUMOCTD
34 aBJIEHN raza oT 00bréMa buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIepaTypbl
Ilepenaua naBnenus
35 TBEPJBIMU TEJIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackamns
JlaBieHHe B )XUAKOCTH U rase,
36 BBI3BAHHOE JE€HCTBUEM CUJIBI Bubmiorexa OK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Perrenue 3agad mo reme
37 «JlaBneHue B )KUJAKOCTU U buomorexa OK
A https://m.edsoo0.ru/ff0a2826
rase. 3axkon [Tackamsy
bu6mmoreka [IOK
38 CooO0mmarormecs cocyabl
ottt yA https://m.edso0.ru/ff0a2970
39 T'unpasnudueckuil mpecc bubmmorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopiaeBoit

SKUIKOCTHBIM HAcoC



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

AtMmocdepa 3eminu. [Ipuunnsl
CYIIECTBOBAHMS BO3IYIIHON
000JIOYKY 3eMIIH.

bubaunoreka 1HOK

41
3aBUCHUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHUSI OT BBICOTHI HAJl
YPOBHEM MOps
4 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnmnoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEPHOTO
44 aBJICHHS OT BBICOTHI HQ, bubmmorexa [TOK
A s https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOps
bapomeTrp-a"epous.
45 ATII)\/[ocq)eI:) Hoep aBJICHUE Ha bubmorexa [OK
P A https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BBICOTAaX
46 Pemenue 3agau no reme
"AtMmochepHoe naBieHue"
JlelicTBHE XXKUIKOCTH U ra3a Ha
47 MOTPY’KEHHOE B HUX TEJO bubmmorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas paboTa
«Omnpenenenue
48 BBIT:JIKI/IBaIO e CHJIbI bubmmorexa [JOK
. Iil ’ https://m.edsoo.ru/ff0a33fc
JIEUCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B KUJKOCTB)
49 JlaGopaTopHasi paboTa 1o bub6nuorexa [IOK

TeMe «HMccaenoBanue

https://m.edsoo.ru/ff0a3514



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

3aBHCHMOCTH Beca Tella B BOJC
0T 00BbEMa OTPYKEHHOH B
XKHJIKOCTh YaCTH TeJa»

bu6morexa [JOK
>0 [nasarme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabota
"KoHcTpynpoBanue
51 apeomeTpa Ui
KOHCTPYUPOBAHUE JIOJIKU U
orpeieNieHue eé
rpy30M0abEMHOCTH"
Pemmenue 3agad mo reMam:
«ITnaBanue cynos..
52 BosnyxomnnaBanuey, bubmorexa LOK
https://m.edsoo.ru/ff0a3654
«JlaBneHue TBepbIX TET,
JKUJIKOCTEH U Ta30B»
bubmnoreka LJOK
>3 Mexanuecias pabora https://m.edsoo.ru/ff0a3f82
54 MomHocTth. EquHuIs! bubmnoreka LIOK
MOIIIHOCTH https://m.edsoo.ru/ff0a3 {82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM NpH
HoabEME I10 JecTHHIE"
6 IIpocTeie MexaHu3MBl. Poryar.
> PaBHOBeCuE cuit Ha ppruare
KoHTponbHas pabota 1o teme
57 «JlaBneHue TBepbIX TET,

XKHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas



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

pabota

PesepBHblit ypok. Pabora ¢
TEKCTaMHU 110 TeMe «/laBneHue

58 TBEPJBIX TEN, )KUIKOCTEH U bubmnorexa [IOK
. https://m.edsoo.ru/ff0adffe

ra3oBy» / Bcepoccuiickas
poBepoyHas paborta
Prruaru B TexHuke, ObITY U

59 npupoze. JlaboparopHas 0.5 bubnuoreka [IOK
pabora «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBUI paBHOBECHS pblUara
Pemenue 3anau no teme

60 «Y cnoBUsI paBHOBECHS Bubmmorexa LIOK

https://m.edsoo.ru/ff0a48a6

peIuara»
KoaddumuenT nonesnoro
NENCTBUS MEXaHU3Ma.

61 JlaGoparopHas paboTa 0.5
«M3mepenne KI1/] HaknoHHOM
TUIOCKOCTHY

2 Pemenwue 3agau o Teme bubaunoreka 1IOK
"Pabora, momuocts, KITJ[" https://m.edsoo.ru/ff0ad4c48
Mexannyeckas SHEeprusl.

63 Kunernueckas u bubmmorexa [IOK

https://m.edsoo.ru/ff0a4252

NOTEHLUaIbHAs SHEPTUs

64 3aK0oH COXpaHEHUs bubnunorexa [JOK
MEXaHUYECKON SHEPrUur https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TeMe

65 "DKCIepUMEHTAIBHOE 1

OIPCACIICHUC NU3MCHCHUSA



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KHHETHYECKON 1
MOTEHLIMAIBHON YHEPTUH TIPU
CKaThIBaHHMH TeJla I10
HaAKJIOHHOM IIJTIOCKOCTH"

[IpoBepounas pabota o Teme
66 «PaboTta 1 MOIITHOCTb.
DHeprus»

PesepBHblit ypok. Pabora c
67 TEKCTAMU 110 TEME
"Mexa"Hndeckoe aBImKeHne"

bu6mmorexka [JOK
https://m.edsoo.ru/ff0adee6

PezepBHblit ypok. Pabora c
68 TexkcTamu 1o teme "Pabora.

MoHocTh. DHeprus”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara u(pposBbIe
Tema ypoka KonTpoabubie | IlpakTHueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKOI | bubnuorexa [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
Macca u pazMep aTOMOB U
2 MouiekyJ Jluarnoctuueckas 1
pabora.
Mopaenu TBEpIOro, JKUAKOTO U
3 a3000pa3HOro coc’: OSIHU 1 bubmmorexa LHOK
T HOT TOSTHUHA
p https://m.edsoo.ru/ff0a540e
BEILECTBA
OObsicHEeHHE CBOMCTB
TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUM 1
BEILIECTBA Ha OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuyeckue u 1 bu6nuoreka [IOK
amopQHbIe Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue 1
bub6aunoreka [IOK
6 KanuJUISIPHOCT. 1
https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HATSKEHUE
7 TennoBoe pacuiMpeHue u 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

CXXaTuc

https://m.edsoo.ru/ff0a5a26

Temmneparypa. Ca3b

Harpe€BaHHusd TCjia U
BBIICIIAAIEMOI'O UM IIPU

8 TEMIIEPATypPbl CO CKOPOCTBIO
TEIJIOBOr'0 ABIMOKCHHS YaCTUI]
BuyTpennsis sHeprus.
9 CriocoObI U3MEHEHHST bubmorexa HOK
. https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN YHEpruun
10 Bunrsl Temonepeqauu bubmorexa LOK
p https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHus
"[IpakTHueckoe
1 HCTI0JIb30BAHUE TETUIOBBIX bubmuorexa [JOK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJISIX
sHEeprocoepekeHus"
12 KoanuecTBO TEIIOTHI. bubnuorexa [JOK
VY aennHas TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIOBOTO
bub6muoreka [IOK
13 6ananca. TemooOMeH n
https://m.edsoo.ru/ff0a7088
TEIJIOBOE paBHOBECHE
JlabopaTtopHnast pabota
"UccnenoBaHue sSBICHUS
14 TermIoo0MeHa pu buGmotera [IOK
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUH XOJIOJHOHN 1
ropsiaeit BoanI"
Pacuer konuuecTBa TEILIOTHI,
15 HEOOXOIUMOI0 IS



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

OXJIAXKJACHHUHN

JlaGopatopHas paboTa

16 "Onpenenenne yaeabHOU bubmnorexa [IOK
pedt yA " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIlECTBa
17 OHeprus ToIMBa. Y 1enbHas bubmuotexa [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHne u oTBEpIEBaHUE
18 KPUCTAIUIMYECKUX Tl buGnnorexa [IOK
p ' https://m.edsoo.ru/ff0a71d2
V nenbHas TEIIOTA IABICHUS
JlaGopaTopHas pabora
19 "On I;ZIGJIIG)HI/IG pﬂeﬂbﬂoﬁ bubmorexa LOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IJaBJICHUS JIbIa
20 [TapooGpa3oBanue u bu6nuorexa [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nennHas Teniora
napooOpa3oBaHus U
21 KOHIEHCAIlNU. 3aBUCUMOCTD bubmmorexa IIOK
A T, https://m.edsoo.ru/ff0a786¢
TEMIIEPATypPbl KUTIEHUS OT
aTMOC(EepHOTO AaBICHHS
BrnaxxHocts Bo3myxa.
JlaGopaTopHnas pabota
2 "Ompenenere bu6mmoreka [IOK
p . https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBHON BIAXKHOCTH
BO3/IyXa"
Penrenue 3amau Ha
23 OmpeeIeHUE BIAKHOCTH
BO3/lyXa
24 [TpuHIUIIBE paOOTHI TEMJIOBBIX



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

nsurareneit. [laposas
TypOuHa. JIBurarenp
BHYTPEHHET0 CTOpaHUs

25

KII/I TerutoBoro nBuraressi.
TennoBbie ABUTATENH U
3al[UTa OKPYKAIOIIECH Cpeabl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUs U
MIPEBPALLECHUS SHEPTUU B
TEIJIOBBIX ITpoLieccax

27

[ToaroToBKa K KOHTPOIBHOMI
pabote no Teme "TemnoBsie
siBiieHUs1. Mi3meHnenne
arperaTHbIX COCTOSIHHUI
BelecTna”

bu6moreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KoHTponbHas pabora 1o teme
"TermnoBble sIBICHUA.
W3meHeHue arperaTHbIX
COCTOSIHUM BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus tei. [[Ba pona
AJICKTPUICCKUX 3aPSI0B

30

Ypok-uccnenoBaHue
"DreKTpu3aIus Tei
WHIYKIUEN U TIpU
CONPUKOCHOBEHUH"

31

B3anmoneiictBue 3apsKeHHBIX
ten. 3akoH Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE TOJIE.
Hanps>xeHHOCTB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

AEKTPUYECKOTO TOJISL.
[TpuHIMD Cynepno3uLiu
INEKTPUUYECKUX MOJIeH

Hocurenu smektpuyeckux

33 3apsiioB. DJIEMEHTAPHBIN
3apsna. CtpoeHue atoma
[IpoBOAHMKY U AMDIIEKTPUKHU.

34 3?§(OH f:[oxpaHeIfHH ’ bubmorexa HOK

https://m.edsoo.ru/ff0a8ef6

AIEKTPUUECKOTO 3apsiaa
Pemenne 3anay Ha

35 IIPUMEHEHUE CBOMCTB Bubmmorexa [IOK

https://m.edsoo.ru/ff0a90cc

3JIEKTPUUYECKUX 3aPsI0B
DJIEKTPUYECKUI TOK, YCIOBUSA

16 €ro CyIlleCTBOBaHMS. bub6aunoreka [IOK
HcTouHnKN 3IIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JleficTBUS 3IEKTPUUECKOT0 bubmuoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue

13 "JleficTBHE NEKTPUYECKOTO |
MOJISI Ha POBOTHUKY U
TUBJIEKTpUKN"

39 DIIEKTPUUYECKUI TOK B bubnnorexa [JOK
MeTajllaX, JKUJKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUuYecKas 1ernb U e&
COCTaBHBIE YaCTH

A1 Cua Toka. JlaboparopHas 0.5 bubnmoreka [JOK

pabora "U3mepenue u

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

peryiupoBaHUe CUIIbI TOKa"

DJeKTpUUecKoe HapsKeHHeE.
Bonbr™mertp. JTabopaTopHast

bubmuoreka [{OK

42 pabora "U3mepenue u 0.5 https://m.edsoo.ru/ff0a%¢14
peryiupoBaHue HanmpsHKeHus "
ConpoTuBieHne MPOBOAHHKA.

43 VY nenpHOE CONPOTUBIIEHHE bubmmorera [JOK
BerecTBa https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabota
"3aBUCUMOCTD
3JIEKTPUYECKOTO

44 COIPOTUBIICHUS IIPOBOJHHKA 1 bubmorexa HOK
OT €r0 JUTHHI, IIOMAIH https://m.edsoo.ru/ff0aa738
MOTIEPEUHOT0 CEYCHUS U
Martepuana"
3aBUCHUMOCTD CUJIbI TOKA OT

45 HanpsokeHus. 3akoH Oma A Bubmzorexa HOK
ydacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlaGopaTopHnas pabota
"HccnenqoBaHue 3aBUCUMOCTH

46 CHUJIbI TOKA, UAYLIETO Yepes 1 bubnuorexa [IOK
pE3UCTOP, OT CONPOTUBIICHUSA https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsLKEHUs Ha
pesucrope"

[TocnenoBarensHOE U

47 napajuieJIbHOE COEIUHEHUS
MPOBOJIHUKOB

43 JlaboparopHas paboTa | bubnuorexa [JOK

"[IpoBepka mpaBuiia

https://m.edsoo.ru/ff0aaas58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

CJI0’KEHHUSI HANIPSKEHUH ITpU
II0CJIEI0BATEIBHOM
COCIMHEHUH JIBYX
pe3uctopon”

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuiia AJisi CHIIbI

bu6morexa [JOK

e TOKA IIPU NapaJuIETbHOM https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PEe3UCTOPOB"
Pewenne 3anau Ha
50 npuMeHeHue 3akoHa Oma s bubnuoreka [IOK
Pa3AYHOTO COENNHECHUS https://m.edsoo.ru/ff0aaf8a
IIPOBOIHUKOB
PaboTa 1 MOUTHOCTB
51 ANEKTPUUECKOTO TOKA. 3aKOH bubmmorexa [JOK
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopatopHas paboTa
5 "OnpezneneHue paboThl U bubnuorexa [IOK
MOII[HOCTH JJIEKTPUIECKOIO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNeKTpUYecKue e 1
53 HOTPEOUTEIH FITEKTPUUECKOM bub6nuorexa LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
54 [TocTosiHHBIE MArHUTHI, UX
B3aMMOJICICTBHE
Ypok-uccnenoBaHue
. bubmuoreka [JOK
55 "N3yuenue monei

MOCTOSIHHBIX MarHuToB"

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

MaruurtHoe nosie. MarautHoe

bub6mmorexa [JOK
56 noJie 3eMJIM U €r0 3HaYeHue
https://m.edsoo.ru/ff0acOba
JUTS )KM3HU Ha 3emiie
IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DIeKTpUUECKUE 3apsbl.
bu6muoreka [IOK
57 3apsKEHHbIE Tela U UX
. https://m.edsoo.ru/ff0abd2¢
B3aUMO/ICHCTBUSI.
ITocTOSsHHBIN SEKTPUUECKUI
TOK"
KonTponbhas pabota no teme
"DneKTpuuecKue 3apsabl.
3apspKEeHHbIE Tena U UX
. bubnuorexa [JOK
58 B3aUMO/ICHCTBUSI.
. . https://m.edsoo.ru/ff0abea8
[TocTosIHHBIN 371EKTPUYECKUI
Tok" / Becepoccuiickas
npoBepoyHas pabora
PesepHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
59 "IToCcTOSTHHBIN 3TEKTPUUYECKUIA Bubmmorexa [IOK
" . p https://m.edsoo.ru/ff0acdc6
ToK" / Beepoccuiickas
npoBepoyHas pabota
OnbIT OpcTena. MarautHoe
60 10JIE IEKTPUUECKOTO TOKA bu6nuorexa [IOK
MarsuTHoe 10J1e KaTylIKy ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
bubmnoreka LIOK
61 3JIEKTPOMArHUTOB B TEXHUKE. 0.5

JlaGopatopHas paboTa

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac0ba
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"U3yuenue nencTBus
MarHUTHOTO IOJIST Ha
MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnonws3zoBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoncrpyupoBanue u
u3yueHue paboThl
aJeKTpoaBUraress"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel Papajnes. 3aKoH
3JIEKTPOMArHUTHOMN
uHaykuuu. [pasuio Jlenna

64

OnektporeHeparop. CriocoObl
MOJTYYEHUS AIEKTPUUECKON
SHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

65

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DneKkTpuuecKue u
MarHHWTHBIE SIBJICHUS"

66

[IpoBepounas pabota 1o Teme
"DneKkTpuuecKue u
MAarHUTHBIE SIBJICHUS "

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acb14

67

PesepHblil ypok. Pabora c
TekcTaMmu 110 TeMme "TernnoBrlie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

aBieHus"

68

PesepBHblit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MarHuTHbIC SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ara u(pposBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A nupp
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
) MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Bu6 11OK
nonmoTexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
PaBHOMepHOE NpsAMOJIMHEITHOE Bu6 10K
nonMmoTeKa
3 JIBHKeHHE J(marnoctuueckas 1
https://m.edsoo.ru/ff0ad19a
pabota
HepaBromepHoe
4 NPSIMOJIMHEHHOE IBUKEHUE. !
Cpenansisi © MTHOBEHHAS
CKOPOCTh
[IpsimonunelriHoe BuGmiorexa LIOK
> DaBHOYCKOPEHHOE ABHAEHHE. ! https://m.edsoo.ru/ff0ad8d4
Vckopenue T '
CkopocTh MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaGopatopHas paboTa
. "OnpeneneHne yCKOpeHus Tena 1 1 bubnuorexa LIOK

IPU PaBHOYCKOPEHHOM
JIBIDKEHUU 110 HAKJIOHHOU

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

mIockocTu"

CB0OOHOE TTaJIEHUE TE.

TPEHUSD»

8 OmnpiTel [Manunest
PaBHOMEpHOE NBHKEHUE TIO
9 okpykHocTH. [leproa u yacrora bubmuotexa [JOK
oOpartenus. JIuneitnas u https://m.edsoo.ru/ff0ael176
yIJIOBast CKOPOCTH
10 LlenTpocTpeMHUTENBHOE
YCKOpEHHE
1 [Iepselii 3axkoH HptoToHA. bubnuoreka [IOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHOelicTBYIOIIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroTona. bubmuorexa [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha npuMEHEHUE bubnunoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [{OK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pewmenne 3amgau no reme «Cuna
YIOPYTOCTH
JlaGopaTopHnas pabota
17 «Onpenenenue )XeCTKOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBD
bub6muoreka [IOK
18 Cra Tpenns https://m.edsoo.ru/ff0af738
19 Pemrenne 3aga4d no teme «Cunna bu6muoreka [IOK

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

JlaGopaTtopHnast pabota

bub6muoreka [IOK
20 "Onpenenenne Koaq):bHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agau no reme
21 "3akonbl Herorona. Cuna bubmmorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus”
Cuia TSKeCTH U 3aKOH
2 BCEMHUPHOI'O TATOTCHUS. bubnuoreka [IOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepenuus "JIBmxenue
7 TEJ BOKPYT I'PaBUTAI[MIOHHOTO
nentpa (CosiHeuHasi CUCTEMA).
lamaktuku"
Pentenue 3amau mo treme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOIO Bubnmoreia LIOK
" hitps://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [lepBasg kocMHuuecKas CKOPOCTb. bubnuorexa [JOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHOW
TOYKH. AOCOTIOTHO TBEPAOE
26 teno. PaBHoBecue TBEpAOTO bubnmorexa [JOK
TeJla ¢ 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHusl. MOMEHT CHJIBI.
IlenTtp TsRECTH
PaBHOBecue maTepuanbHOW
7 TOYKH. AOCOTIOTHO TBEPAOE

Teso. PaBHoBecue TBEPAOTO
TeJa C 3aKperIEHHON OChIO



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpallleHusi. MOMEHT CHIIBI.
LenTp TsKECTH

Pemenue 3agay mo reme

| bu6mmoreka [JOK

28 MOMer cutet. Lentp https://m.edsoo.ru/ff0b02b4
TSOKECTU
[ToaroroBka Kk KOHTPOJIBHOU

29 pabote no Teme "MexaHnueckoe bu6nuoreka [IOK
nBIKeHHe. BzaumonencTaue https://m.edsoo.ru/ff0b0408
Ten"

KonTponbhas pabota no teme
30 "MexaHu4ecKoe ABUKEHHE. bubmorexa OK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynbe Tena. UMiynbe cumbl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuorexa [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE

1 Pemenne 3ama4 mo teme "3akoH bu6mmorexa [JOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHbepeHIus

33 "PeakTuBHOE ABMKEHUE B
pUpoJie U TEXHUKE"

14 Mexanunueckas paboTa u bubnuorexa [IOK
MOILHOCTb https://m.edsoo.ru/ff0b0a84

35 PaGoTa CHIIBI TSOKECTH, CHIIBI bu6muoreka IIOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota

36 «Onpenenenue padoThl CUIIbI

TPEHUS IIPU PAaBHOMEPHOM



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JBIKEHUHU TeJIa 10
TOPU30HTAJILHOM MMOBEPXHOCTH

CBsI3b 9HEPTUH U paOOTHI.

37
[ToreHunanpHas sHEpIrust
Kunerndaeckast sHeprus.
38 Teopema 0 KHHETUYECKOM bubmmorexa TIOK
P https://m.edsoo.ru/ff0b0c32
SHEPIrUu ntips://m.edsoo.ru/Iroleo o
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
JIabopaTopHast pabora
40 «3 EGHI/IIZ: 3aK§Ha COXpaHCHUS bubmmorexa [IOK
y p https://m.edsoo.ru/ffOb12fe
SHEPTHI
41 KomnebaTenpbHOE TBHIKEHHE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOaHusl.
42 BriHYX1eHHBIE KOJIEOaHU bubmorexa LOK
YHA ) https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MaremaTnuecknii u
MPY>KUHHBINA MasTHUKH
Ypok-uccienoBaHue
44 «3aBUCHUMOCTb IIEPUOJA bubnuoreka LIOK
KOJIe0aHUil OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl TPy3a»
45 [IpeBpauienue 3nepruu npu
MEXaHUYECKUX KOIeOaHUsIX
JlaGopaTopHnas pabota
bub6mnoreka [IOK
46 «Onpenenenue 4acToThl U

nepuojia KojaeoaHui

https://m.edsoo.ru/ffOblaec



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

IMPY>XUHHOI'O MasgTHUKA»

47

JlaGopatopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJIBEIIEHHOTO K HATH, OT
Macchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHU4eCKHE BOJIHEI.

CBoiicTBa MEXaHHYECKHUX BOJIH.

HpOI[OJIBHBIG H MIOMICPCUHBIC
BOJIHBI

bubmuorexa [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus
"MexaHH4eCcKHe BOJIHEI B
TBEpAOM Teie. CelicMuuecKue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

51

Ypok-uccnenoBaHue
"HaOroneHue 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKHI PE30HAHC

53

VYpok-koHpepeHuus
"V1pTpa3ByK U HH(]pa3BYyK B
IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
KoJIeOaHHs U BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTponbHas pabota no teme
"3aKOHBI COXpPaHEHHUS.

55
Mexannyeckue KoebaHus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DNIEeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH
Ypok-kondepenmus "[lkana
3IEKTPOMArHUTHBIX BOJIH.

58 Hcnonb3oBanue Bubmmorexa [JOK

https://m.edsoo.ru/ff0b2fe6
AIEKTPOMATrHUTHBIX BOJH JJISt
COTOBOM CBsI3U"
VYpok-uccienopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX bubnuoreka [IOK
BOJIH C IIOMOII[EI0 MOOMIIBHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3aau Ha onpezeneHue

60 YaCTOTEI U JUIUHEI
AIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHas pupoia

61 cBeta. CKODOCTL CBETa bubnmoreka [JOK

Beta. Ck Th CBETA.
poct https://m.edsoo.n/ff0b31d0
BonHoBeI€ cBOMCTBa cBETA
Hcrounrku cBera.

6 [IpsmonuneitHoe bubnuorexa [IOK
pacipoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

bu6mmorexa [JOK
63 3aKOH OTpa)KEHUsI CBETA.

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
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3epkana. Pemenne 3aga4 Ha
NpUMEHEHHE 3aKOHA OTPasKEHUS
CBETa

[Ipenomnenne cBeta. 3akoH

bu6mmorexa [JOK

64 MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKeHUe

65 cBeta. Mcrnonb3oBanre NOJIHOTO bubmuoreka [{OK
BHYTPEHHETO OTPaXECHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJIa IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MaJIeHus Ha
rpanuue "Bo3yX-cTekio""
Ypok-koH(pepeHus
"Ucnonp30BaHue MOJIHOTO

67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3p"

68 JIunsel. OnTrdeckas cuna bubnuorexa [JOK
JIMH3BI https://m.edsoo.ru/ff0b3f2¢

69 [HocTpoenue n3odpaxeHuii B bubmuorexa [IOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa

70 "Onpenenenne GOKYCHOTO bubnuorexa [IOK
pacCTOSIHUSA U ONITHYECKOM CHJITbI https://m.edsoo.ru/ff0b4206
cobuparomei TUH3b"

71 VYpoxk-koHpepeHuus bubmmorexa LIOK

https://m.edsoo.ru/ff0cO0a7e
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"Onrnyeckue JINH30BBIE
npuoopsI"

I'ma3 kak onTU4yeckas cUcTeMa.

bubmuoreka [{OK

72
3penue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "Jleh ekt
3penus. Kak coxpanurts 3peHune"
Paznoxxenue 6enoro csera B
74 criektp. OnbiTel HproTOHA. bubnuorexa [JOK
Cll0’)KeHHEe CIIEKTPAIbHBIX https://m.edsoo.ru/ff0cOf4c
nBeToB. [lucnepcus ceera
JlabopaTtophnast pabota "ONbIThI
0 pa3JI0XKEHUIO OEJIoro cBeTa B
75 CIIEKTP ¥ BOCHPHATHUIO LIBETA buomorexa LIOK
P P 1 https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPU X HAOIIOICHUU
4yepes 1BETOBbIE (UIBTPHI"
Ypok-nipaktukyMm "BoiHoBbIE
76 CBOICTBa cBeTa: JucHepcus,
unTepdepeHus u audpaxuus”
77 Omnsite Pesepdopna u bubnunorexa [JOK
IUIAaHETApHAS MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens
aroma bopa
Hcnyckanue u nornomeHue
79 cBera aToMoM. KBaHTBI bubmmorexa [IOK
. i ' https://m.edsoo.ru/ff0c144c
JIuHeiyaTbie CIEKTPhI
20 Ypok-nipaktukym "Habmonenue bubnunoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUJIBI bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c1672

2 Crtpoenue aTOMHOTO sijpa. bubnmoreka [JOK
Hyxknonnas Mogenb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpALICHMUS. bubnuoreka LIOK
N3zoTtonsl https://m.edsoo.ru/ff0clal4
Pemenue 3aiay no teme:
84 "PagroaKkTHBHbBIE bubmmorexa TIOK
" https://m.edsoo.ru/ff0c1b4a
MIpeBpalieHUs
85 Ilepuon nomypacmnana
Ypok-koH(pepeHus
86 ";)aﬂﬂoaK’iBI:{BIe U3IIy4YEHUs B bubmnorera [IOK
Y " https://m.edsoo.ru/ff0c2126
PUPOJIE, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
%7 COXpAaHEHUS 3apPSAA0BOIO U bubnuorexa [JOK
MaccoBoro yuces KoHrposbHas https://m.edsoo.ru/ff0c1c58
pabora 3a 9 kiacc
28 OHeprus CBS3U aTOMHBIX SIED. bubmuotexa [JOK
CBs13bp Macchl U DHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
"AnepuHbie peakuun"
Peakuuu cuHTte3a u neneHus
90 sinep. IcTOUYHUKY SHEPIrUU bubmorexa [IOK
b .. P https://m.edsoo.ru/ff0c1e88
ConHua u 3B€311
VYpok-koHpepenuus "Anepras
91 JHepreTuka. Jlencreus
PaAMOAKTUBHBIX U3TyUYEHUN Ha
JKUBbIE OpraHU3MbI"
92 [ToaroroBka Kk KOHTPOJIBHOMN bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

pabore 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBieHus"

https://m.edsoo.ru/ff0c223e

[IpoBepounas pabota o Teme
"DJIEKTPOMarHuTHOE TOJIE.

93
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanTosBrie aBieHus"
[ToBTOpenue, o6oOIICHNE.
94 JIaGopaTopHbie pabdOTHI 1O bubmorexa LIOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumopneiictBue Ten
[ToBTOpenue, oboOIICHNE.

95 Pemenue pacueTHbIX U bubnuoreka [IOK
KaueCTBEHHBIX 3a7a4 10 TeME https://m.edsoo.ru/ff0c2572
"TemnoBsie mporecch”

[ToBTOpenue, o6oOIIeHNE.

96 Pewienne pacyeTHbIX U bubnuorexa [IOK
Ka4eCTBEHHBIX 3aJa4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraTenei'”

[ToBTOpEeHUE, 0000IIEHNE.

97 Pewienne pacyeTHbIX U bubnuorexa LIOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexkTpoycTaHoOBOK"

[ToBTOpEeHME, 000OIICHHE.
98 JIaGopatopHble pabOTEI 1O bubmmorexa TIOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIE SABJICHUS
[ToBTOpenue, o6o0IIEeHNE.
bu6aunoreka IIOK
99 Pabora ¢ TekcTamMu Mo TeEME

"3aKOHBI COXpaHEHUs B

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

Mmexanuke"

100

[ToBTOpenue, oboOIIEHNE.
Pabora ¢ Tekcramu 1o TemMe
"Konebauus 1 BOJIHBL"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEeHME, 000OIICHHE.
Pabora ¢ TekcTamu 1o TeMe
"CBeTOBBIE ABlIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpeHue, 0600IICHHE.
Pabora ¢ Texcramu o TeMe

"KBanToBas u sinepHas ¢puszuka'

OBIIEE KOJIMYECTBO YACOB 10

[TPOTPAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®usuka, 7 kiacc/ [lepermkun .M., BanoB A.U., Akimoneproe obmiectBo «M3aarenbetBo «IIpocBemenner
» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AxunonepHoe ooiectBo «M3narensctBo «IIpocBeiienney

» duzuka, 9 knacc/ [lepeimkun .M., I'ytauk E.M., UBanoB A.I., [letpoBa M.A., AkiiioHepHOE 00IIECTBO

«HBI{&TCHBCTBO «HpOCBGHIeHI/IG»



8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne ara H(PpoOBbIE
Tema ypoka KonTpoabubie | IlpakTHueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUYECKOI | bubnuorexa [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
Macca u pazMep aTOMOB U
5 MoJseKys BxoaHas | 1
KOHTpPOJIbHAs paboTa B hopme
BIIP.
Mopaenu TBEpIOro, JKUAKOTO U
’ . Bu6moreka [IOK
3 ra3000pa3HOro COCTOSTHUHN 1
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBbsicHEeHHE CBOUCTB
TBEPAOTO, )KUJKOTO U
4 ra3000pa3HOro COCTOSHUM 1
BELIECTBA HA OCHOBE
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOPUH
5 Kpucrannuueckue n ) bu6nuorexa LIOK
amopQHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
bubmnoreka LIOK
6 KauJUISIPHOCT. 1

HOBCpXHOCTHOC HaTAXCHHUC

https://m.edsoo.ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530

TennoBoe pacmpeHue u

bu6morexa [JOK

7
coKathe https://m.edsoo.ru/ff0a5a26
Temmneparypa. Cs3b
8 TEMIIEpaTypPhl CO CKOPOCTHIO
TEIJIOBOI'O ABMKEHHUS YaCTHI]
Bayrpennss sueprus.
9 CHZC§6LI I/IBMGHSHI/ISI bubnmorexa [IOK
. https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEHN YHEpruun
10 Bunsl Tenonepenaqu bubmmorexa TIOK
A pedl https://m.edsoo.ru/ff0a6412
Ypok-koH(hepeHus
"IIpakTnueckoe
1 HCTI0JIb30BAHUE TETIOBBIX bubmuoreka [{OK
CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHUasoB B IEJISIX
sHeprocOepexeHus"
12 Konn4aecTBO TEMIOTHI. bubnuoreka [JOK
VY enpHas TEI0EMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIOBOTO
13 Oanaunca. TenmooOMeH 1 bubnmorexa LOK
' https://m.edsoo.ru/ff0a7088
TEIIJIOBOEC PaBHOBECHE
JlaGopaTtopHnast pabota
"HccnemoBanue SIBIEHUS
14 TemIoo0MeHa Ipu bubnmorexa LHOK
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUHU XOJOIHOHN U
ropsiaeit Boanl"
Pacuer xomndecTBa TEIUIOTHI,
15 HEOOXOAMMOI0 IS

Harpe€BaHHs TCjia U



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

BBIACIIAAICMOI'O UM IIPpU
OXJIAXKJACHHUHU

JlaGoparopHas paboTa

16 "OnpeneneHue yaeabHOn bubmnorexa [IOK
p y " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIECTBA
17 OHeprus ToIMBa. Y 1eabHast bu6nuorexa [IOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue U OTBEpECBAHNE
18 KPUCTAJUINYECKUX TEII bubnmorexa LHOK
p ' https://m.edsoo.ru/ff0a71d2
YV nenpHas TEIUIOTA IUIABIIEHUS
JlabopaTopHast pabora
19 "Ono EI[GJ‘IEHI/IG pneanoﬁ bubmnorexa [IOK
p y " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJIEHUS JIbIa
20 [TapooGpa3oBanue u bubnuoreka [IOK
KoHeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Y nenrHas teniora
napooOpa3oBaHUs U
21 KOHJEHCAIlUU. 3aBUCUMOCTD bubnmorexa [IOK
A . https://m.edsoo.ru/ff0a786¢
TEMIIEpaTypbl KUTIEHUS OT
aTMoc(hepHOTro TaBICHHUS
BnaxxnocTs Bo3myXa.
JlaboparopHas paboTa
2 "OmpeneeHie bu6mmoreka [JOK
pea . https://m.edsoo.ru/ff0a7628
OTHOCHUTEILHON BIAXKHOCTHA
BO3/IyXa"
Pemenue 3amay Ha
23 ONIPEIEIIEHUE BIIAXKHOCTH

BO3/lyXa



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[IpunHnuns paboThI TEMIOBBIX
nsurareneit. [laposas
TypOuHa. JIBurareinp
BHYTPEHHET0 CTOpaHUs

25

KII/I TerutoBoro nBuraTess.
TennoBbie qBUTATENH U
3alUTa OKPY>Karole cpe bl

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a7c7¢

26

3aKOH COXpaHEHHUs U
[IpEBpALEHMUs JHEPTUHU B
TCIIOBBIX IMponeccax

27

[ToaroroBka Kk KOHTPOJIBHOU
pabote o Teme "TermnoBsie
sBiaeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHHUI
BenecTna"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas pabota mo teme
"TermnoBble SIBICHUA.
W3meHeHne arperaTHbIxX
COCTOSIHUM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpusanus Ten. /[Ba pona
3JIEKTPUUYECKUX 3apsI0B

30

Ypok-uccnenoBanue
"DnexTpuzanus Tel
WHIYKIUEN U TIpU
CONPUKOCHOBEHUHU"

31

B3anmopeiictBre 3apsKeHHBIX
ten. 3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIeKTPUUYECKOE TOJIE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

HanpsxeHHOCTB
INEKTPUYECKOTO OIS,
[TpuHLIMI Cynepno3uLH
JNEKTPUYECKUX TTOJIEH

Hocurenu snektpuyeckux

33 3apsIioB. DIIEMEHTAPHBIN
3apsia. CTpoeHue atoMa
[IpOBOTHUKY U TUDIIEKTPUKH.
34 3aKoH COXpaHEHUs bubmmorexa [IOK
P https://m.edsoo.ru/ff0a8ef6
AJIEKTPUIECKOTO 3apsiaa
Pemrenne 3ana4d Ha
35 MPUMEHEHNE CBOMCTB bubmorexa OK
p https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPsI0B
DJIEKTPUUYECKUH TOK, YCIOBUSA
16 €ro CyIIeCTBOBaHHUSI. bub6mmorexa LIOK
HcToyHnky 31€KTpUYECKOro https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBHS 2IEKTPUYECKOTO bubnuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBaHue
13 "JleficTBHE ANEKTPUUYECKOTO |
TOJISI Ha IPOBOIHUKY U
JIAATIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B bubnunorexa [JOK
MeTanax, XXUAKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKas 1emnb U €&
COCTaBHbIE YaCTU
41 Cuna Toxka. JlabopartopHas 0.5 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

pabora "U3mepenue u
peryIMpoBaHUEe CUIIbI TOKA"

https://m.edsoo.ru/ff0a8bd6

DJIeKTPUYECKOE HAIPSIKEHHE.
Bonbr™meTtp. JTabopaTopHast

bu6mmorexa [JOK

42 pabora "HU3mepenue u 0.5 https://m.edsoo.ru/ff0a9e14
peryiaupoBaHue HanmpsHKeHUs "
ConpoTuBieHne MTPOBOAHHKA.

43 VY nenbHOE CONPOTUBIIEHHUE bubmotera [JOK
S https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas pabota
"3aBUCUMOCTD
INEKTPUUYECKOTO

44 COIIPOTHUBIICHUS IIPOBOJIHUKA 1 bubmorexa HOK
OT €r0 JUTHHL, IIOMAIH https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOTO CEUCHUS U
Marepuaia"
3aBUCHMOCTh CHIIBI TOKA OT

45 HanpsokeHus. 3akoH Oma A Bubmzorexa IOK
y4JacTKa Leru https://m.edsoo.ru/ff0aad44a
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH

46 CHJIbI TOKA, UAYLIETO Yepes 1 bubnuoreka [IOK
pe3ucTop, OT CONPOTUBIICHUS https://m.edsoo.ru/ff0aa04e
pe3ucTOpa M HANPSHKCHUS HA
pesuctope"

[TocnenoBarensHOE 1

47 NapajuleIbHOE COEAUHEHHUS
MPOBOTHUKOB

48 JlaGopaTopHnas pabota 1 bubmuorexa [JOK



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

"IIpoBepka mpasuiia
CJIO’KEHUS HaIIPsKEHUH pU
H0CJIEI0BATEIbHOM
COEJIMHEHUU JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58

JlaGopaTtopHnast pabota
"I[IpoBepka mpaBuia A CUIIbI

bu6munoreka [IOK

9 TOKA IIPU NapaJuIETbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PEe3UCTOPOB"
Pewmenne 3anau Ha

50 npuMeHeHue 3akoHa Oma st bu6mmorexa [IOK
Pa3IUYHOrO COCIUHEHUS https://m.edsoo.ru/ff0aaf8a
MPOBOJHUKOB
Pabora u moutHOCTH

51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa [IOK

https://m.edsoo.ru/ff0ab124

Hxoyns-Jlenna
JlaGopatopHas paboTa

5 "Onpeznenenue paboThl U bubnuoreka [IOK
MOII[HOCTH JJIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DNEKTpUYECKHE LENH U

53 HNOTPEOUTEIH FIMEKTPHUUECKOM bubnuoreka LIOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHHE

54 [TocTosiHHBIE MarHUTHI, UX
B3aMMOJECTBHE
Ypok-uccienoBaHue

55 "U3yueHue nonen bubmmorexa LHOK

MOCTOSIHHBIX MAarHUTOB"

https://m.edsoo.ru/ff0ac3d0



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

MaruurtHoe nosie. MarautHoe

bub6mmorexa [JOK
56 noJie 3eMJIM U €r0 3HaYeHue
https://m.edsoo.ru/ff0acOba
JUTS )KM3HU Ha 3emiie
IToaroroBka Kk KOHTPOJIBHOMI
pabore 1o Teme
"DIeKTpUUECKUE 3apsbl.
bu6muoreka [IOK
57 3apsKEHHbIE Tela U UX
. https://m.edsoo.ru/ff0abd2¢
B3aUMO/ICHCTBUSI.
ITocTOSsHHBIN SEKTPUUECKUI
TOK"
KonTponbhas pabota no teme
"DneKTpuuecKue 3apsabl.
3apspKEeHHbIE Tena U UX
. bubnuorexa [JOK
58 B3aUMO/ICHCTBUSI.
. . https://m.edsoo.ru/ff0abea8
[TocTosIHHBIN 371EKTPUYECKUI
Tok" / Becepoccuiickas
npoBepoyHas pabora
PesepHbIii ypok. Pabora ¢
TEKCTaMH 110 TEME
59 "IToCcTOSTHHBIN 3TEKTPUUYECKUIA Bubmmorexa [IOK
" . p https://m.edsoo.ru/ff0acdc6
ToK" / Beepoccuiickas
npoBepoyHas pabota
OnbIT OpcTena. MarautHoe
60 10JIE IEKTPUUECKOTO TOKA bu6nuorexa [IOK
MarsuTHoe 10J1e KaTylIKy ¢ https://m.edsoo.ru/ff0ac1d2
TOKOM
[Ipumenenue
bubmnoreka LIOK
61 3JIEKTPOMArHUTOB B TEXHUKE. 0.5

JlaGopatopHas paboTa

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"U3yuenue nencTBus
MarHUTHOTO IOJIST Ha
MPOBOJHUK C TOKOM"

62

DNEeKTPOABUTATEIb
MOCTOSTHHOTO TOKa.
Hcnonws3zoBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoncrpyupoBanue u
u3yueHue paboThl
aJeKTpoaBUraress"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnbiTel Papajnes. 3aKoH
3JIEKTPOMArHUTHOMN
uHaykuuu. [pasuio Jlenna

64

OnektporeHeparop. CriocoObl
MOJTYYEHUS AIEKTPUUECKON
SHEPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

65

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DneKkTpuuecKue u
MarHHWTHBIE SIBJICHUS"

66

[IpoBepounas pabota 1o Teme
"DneKkTpuuecKue u
MAarHUTHBIE SIBJICHUS "

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acb14

67

PesepHblil ypok. Pabora c
TekcTaMmu 110 TeMme "TernnoBrlie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

aBieHus"

68

PesepBHblit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MarHuTHbIC SIBJICHUS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5




9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne ara u(pposBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue A nupp
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcsbl
) MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera. Bu6 11OK
nonmoTexa
2 OTHOCUTENBHOCTD 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKEHUS
PaBHOMepHOE NpsAMOJIMHEITHOE Bu6 10K
nonMmoTeKa
3 nBIKeHne Bxonnasa 1 1
https://m.edsoo.ru/ff0ad19a
KOHTpOJIbHAs paboTa
HepaBromepHoe
4 NPSIMOJIMHEHHOE IBUKEHUE. !
Cpenansisi © MTHOBEHHAS
CKOPOCTh
[IpsimonunelriHoe BuGmiorexa LIOK
> DaBHOYCKOPEHHOE ABHAEHHE. ! https://m.edsoo.ru/ff0ad8d4
Vckopenue T '
CkopocTh MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaGopatopHas paboTa
. "OnpeneneHne yCKOpeHus Tena 1 1 bubnuorexa LIOK

IPU PaBHOYCKOPEHHOM
JIBIDKEHUU 110 HAKJIOHHOU

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

mIockocTu"

CB0OOHOE TTaJIEHUE TE.

TPEHUSD»

8 OmnpiTel [Manunest
PaBHOMEpHOE NBHKEHUE TIO
9 okpykHocTH. [leproa u yacrora bubmuotexa [JOK
oOpartenus. JIuneitnas u https://m.edsoo.ru/ff0ael176
yIJIOBast CKOPOCTH
10 LlenTpocTpeMHUTENBHOE
YCKOpEHHE
1 [Iepselii 3axkoH HptoToHA. bubnuoreka [IOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [IOK
PaBHOelicTBYIOIIAsA cuita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroTona. bubmuorexa [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha npuMEHEHUE bubnunoreka [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnuoreka [{OK
15 Cuna ynpyrocti. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pewmenne 3amgau no reme «Cuna
YIOPYTOCTH
JlaGopaTopHnas pabota
17 «Onpenenenue )XeCTKOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBD
bub6muoreka [IOK
18 Cra Tpenns https://m.edsoo.ru/ff0af738
19 Pemrenne 3aga4d no teme «Cunna bu6muoreka [IOK

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

JlaGopaTtopHnast pabota

bub6muoreka [IOK
20 "Onpenenenne Koaq):bHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3agau no reme
21 "3akonbl Herorona. Cuna bubmmorexa LIOK
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus”
Cuia TSKeCTH U 3aKOH
2 BCEMHUPHOI'O TATOTCHUS. bubnuoreka [IOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najeHus
VYpok-koHpepenuus "JIBmxenue
7 TEJ BOKPYT I'PaBUTAI[MIOHHOTO
nentpa (CosiHeuHasi CUCTEMA).
lamaktuku"
Pentenue 3amau mo treme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOIO Bubnmoreia LIOK
" hitps://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [lepBasg kocMHuuecKas CKOPOCTb. bubnuorexa [JOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuanbHOW
TOYKH. AOCOTIOTHO TBEPAOE
26 teno. PaBHoBecue TBEpAOTO bubnmorexa [JOK
TeJla ¢ 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHusl. MOMEHT CHJIBI.
IlenTtp TsRECTH
PaBHOBecue maTepuanbHOW
7 TOYKH. AOCOTIOTHO TBEPAOE

Teso. PaBHoBecue TBEPAOTO
TeJa C 3aKperIEHHON OChIO
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BpallleHusi. MOMEHT CHIIBI.
LenTp TsKECTH

Pemenue 3agay mo reme

| bu6mmoreka [JOK

28 MOMer cutet. Lentp https://m.edsoo.ru/ff0b02b4
TSOKECTU
[ToaroroBka Kk KOHTPOJIBHOU

29 pabote no Teme "MexaHnueckoe bu6nuoreka [IOK
nBIKeHHe. BzaumonencTaue https://m.edsoo.ru/ff0b0408
Ten"

KonTponbhas pabota no teme
30 "MexaHu4ecKoe ABUKEHHE. bubmorexa OK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmnynbe Tena. UMiynbe cumbl.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubnuorexa [IOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE

1 Pemenne 3ama4 mo teme "3akoH bu6mmorexa [JOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHbepeHIus

33 "PeakTuBHOE ABMKEHUE B
pUpoJie U TEXHUKE"

14 Mexanunueckas paboTa u bubnuorexa [IOK
MOILHOCTb https://m.edsoo.ru/ff0b0a84

35 PaGoTa CHIIBI TSOKECTH, CHIIBI bu6muoreka IIOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota

36 «Onpenenenue padoThl CUIIbI

TPEHUS IIPU PAaBHOMEPHOM
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JBIKEHUHU TeJIa 10
TOPU30HTAJILHOM MMOBEPXHOCTH

CBsI3b 9HEPTUH U paOOTHI.

37
[ToreHunanpHas sHEpIrust
Kunerndaeckast sHeprus.
38 Teopema 0 KHHETUYECKOM bubmmorexa TIOK
P https://m.edsoo.ru/ff0b0c32
SHEPIrUu ntips://m.edsoo.ru/Iroleo o
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
JIabopaTopHast pabora
40 «3 EGHI/IIZ: 3aK§Ha COXpaHCHUS bubmmorexa [IOK
y p https://m.edsoo.ru/ffOb12fe
SHEPTHI
41 KomnebaTenpbHOE TBHIKEHHE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOaHusl.
42 BriHYX1eHHBIE KOJIEOaHU bubmorexa LOK
YHA ) https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MaremaTnuecknii u
MPY>KUHHBINA MasTHUKH
Ypok-uccienoBaHue
44 «3aBUCHUMOCTb IIEPUOJA bubnuoreka LIOK
KOJIe0aHUil OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl TPy3a»
45 [IpeBpauienue 3nepruu npu
MEXaHUYECKUX KOIeOaHUsIX
JlaGopaTopHnas pabota
bub6mnoreka [IOK
46 «Onpenenenue 4acToThl U

nepuojia KojaeoaHui

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

IMPY>XUHHOI'O MasgTHUKA»

47

JlaGopatopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia KojaebaHuii rpysa,
MOJIBEIIEHHOTO K HATH, OT
Macchl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHU4eCKHE BOJIHEI.

CBoiicTBa MEXaHHYECKHUX BOJIH.

HpOI[OJIBHBIG H MIOMICPCUHBIC
BOJIHBI

bubmuorexa [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepeHuus
"MexaHH4eCcKHe BOJIHEI B
TBEpAOM Teie. CelicMuuecKue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

51

Ypok-uccnenoBaHue
"HaOroneHue 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHUECKHI PE30HAHC

53

VYpok-koHpepeHuus
"V1pTpa3ByK U HH(]pa3BYyK B
IpUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
KoJIeOaHHs U BOJIHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510
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KonTponbHas pabota no teme
"3aKOHBI COXpPaHEHHUS.

55
Mexannyeckue KoebaHus u
BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DNIEeKTPOMarHUTHBIC BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMArHUTHBIX
BOJIH
Ypok-kondepenmus "[lkana
3IEKTPOMArHUTHBIX BOJIH.

58 Hcnonb3oBanue Bubmmorexa [JOK

https://m.edsoo.ru/ff0b2fe6
AIEKTPOMATrHUTHBIX BOJH JJISt
COTOBOM CBsI3U"
VYpok-uccienopanue "M3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX bubnuoreka [IOK
BOJIH C IIOMOII[EI0 MOOMIIBHOT'O https://m.edsoo.ru/ff0b2c6e
tenedona"

Pemenue 3aau Ha onpezeneHue

60 YaCTOTEI U JUIUHEI
AIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHas pupoia

61 cBeta. CKODOCTL CBETa bubnmoreka [JOK

Beta. Ck Th CBETA.
poct https://m.edsoo.n/ff0b31d0
BonHoBeI€ cBOMCTBa cBETA
Hcrounrku cBera.

6 [IpsmonuneitHoe bubnuorexa [IOK
pacipoCTpaHEHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenus Connua u JIyHsl

bu6mmorexa [JOK
63 3aKOH OTpa)KEHUsI CBETA.

https://m.edsoo.ru/ff0b38c4
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3epkana. Pemenne 3aga4 Ha
NpUMEHEHHE 3aKOHA OTPasKEHUS
CBETa

[Ipenomnenne cBeta. 3akoH

bu6mmorexa [JOK

64 MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKeHUe

65 cBeta. Mcrnonb3oBanre NOJIHOTO bubmuoreka [{OK
BHYTPEHHETO OTPaXECHUS B https://m.edsoo.ru/ff0b3cSc
ONTHUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH

66 yIJIa IIPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia MaJIeHus Ha
rpanuue "Bo3yX-cTekio""
Ypok-koH(pepeHus
"Ucnonp30BaHue MOJIHOTO

67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3p"

68 JIunsel. OnTrdeckas cuna bubnuorexa [JOK
JIMH3BI https://m.edsoo.ru/ff0b3f2¢

69 [HocTpoenue n3odpaxeHuii B bubmuorexa [IOK
JINH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa

70 "Onpenenenne GOKYCHOTO bubnuorexa [IOK
pacCTOSIHUSA U ONITHYECKOM CHJITbI https://m.edsoo.ru/ff0b4206
cobuparomei TUH3b"

71 VYpoxk-koHpepeHuus bubmmorexa LIOK

https://m.edsoo.ru/ff0cO0a7e
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"Onrnyeckue JINH30BBIE
npuoopsI"

I'ma3 kak onTU4yeckas cUcTeMa.

bubmuoreka [{OK

72
3penue https://m.edsoo.ru/ff0b4684
7 VYpoxk-koudepennus "Jleh ekt
3penus. Kak coxpanurts 3peHune"
Paznoxxenue 6enoro csera B
74 criektp. OnbiTel HproTOHA. bubnuorexa [JOK
Cll0’)KeHHEe CIIEKTPAIbHBIX https://m.edsoo.ru/ff0cOf4c
nBeToB. [lucnepcus ceera
JlabopaTtophnast pabota "ONbIThI
0 pa3JI0XKEHUIO OEJIoro cBeTa B
75 CIIEKTP ¥ BOCHPHATHUIO LIBETA buomorexa LIOK
P P 1 https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPU X HAOIIOICHUU
4yepes 1BETOBbIE (UIBTPHI"
Ypok-nipaktukyMm "BoiHoBbIE
76 CBOICTBa cBeTa: JucHepcus,
unTepdepeHus u audpaxuus”
77 Omnsite Pesepdopna u bubnunorexa [JOK
IUIAaHETApHAS MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens
aroma bopa
Hcnyckanue u nornomeHue
79 cBera aToMoM. KBaHTBI bubmmorexa [IOK
. i ' https://m.edsoo.ru/ff0c144c
JIuHeiyaTbie CIEKTPhI
20 Ypok-nipaktukym "Habmonenue bubnunoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUJIBI bu6mmoreka [JOK
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https://m.edsoo.ru/ff0c1672

2 Crtpoenue aTOMHOTO sijpa. bubnmoreka [JOK
Hyxknonnas Mogenb https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpALICHMUS. bubnuoreka LIOK
N3zoTtonsl https://m.edsoo.ru/ff0clal4
Pemenue 3aiay no teme:
84 "PagroaKkTHBHbBIE bubmmorexa TIOK
" https://m.edsoo.ru/ff0c1b4a
MIpeBpalieHUs
85 Ilepuon nomypacmnana
Ypok-koH(pepeHus
86 ";)aﬂﬂoaK’iBI:{BIe U3IIy4YEHUs B bubmnorera [IOK
Y " https://m.edsoo.ru/ff0c2126
PUPOJIE, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
%7 COXpAaHEHUS 3apPSAA0BOIO U bubnuorexa [JOK
MaccoBoro yuces KoHrposbHas https://m.edsoo.ru/ff0c1c58
pabora 3a 9 kiacc
28 OHeprus CBS3U aTOMHBIX SIED. bubmuotexa [JOK
CBs13bp Macchl U DHEPTUH https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3agau no reme
"AnepuHbie peakuun"
Peakuuu cuHTte3a u neneHus
90 sinep. IcTOUYHUKY SHEPIrUU bubmorexa [IOK
b .. P https://m.edsoo.ru/ff0c1e88
ConHua u 3B€311
VYpok-koHpepenuus "Anepras
91 JHepreTuka. Jlencreus
PaAMOAKTUBHBIX U3TyUYEHUN Ha
JKUBbIE OpraHU3MbI"
92 [ToaroroBka Kk KOHTPOJIBHOMN bu6mmoreka [JOK
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pabore 1o Teme
"DNEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBieHus"

https://m.edsoo.ru/ff0c223e

[IpoBepounas pabota o Teme
"DJIEKTPOMarHuTHOE TOJIE.

93
DIIeKTPOMArHUTHBIE BOJTHBI.
KBanTosBrie aBieHus"
[ToBTOpenue, o6oOIICHNE.
94 JIaGopaTopHbie pabdOTHI 1O bubmorexa LIOK
p" p p . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumopneiictBue Ten
[ToBTOpenue, oboOIICHNE.

95 Pemenue pacueTHbIX U bubnuoreka [IOK
KaueCTBEHHBIX 3a7a4 10 TeME https://m.edsoo.ru/ff0c2572
"TemnoBsie mporecch”

[ToBTOpenue, o6oOIIeHNE.

96 Pewienne pacyeTHbIX U bubnuorexa [IOK
Ka4eCTBEHHBIX 3aJa4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraTenei'”

[ToBTOpEeHUE, 0000IIEHNE.

97 Pewienne pacyeTHbIX U bubnuorexa LIOK
Ka4eCTBEHHBIX 3a7a4 I10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexkTpoycTaHoOBOK"

[ToBTOpEeHME, 000OIICHHE.
98 JIaGopatopHble pabOTEI 1O bubmmorexa TIOK
p" p p " https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIE SABJICHUS
[ToBTOpenue, o6o0IIEeHNE.
bu6aunoreka IIOK
99 Pabora ¢ TekcTamMu Mo TeEME

"3aKOHBI COXpaHEHUs B

https://m.edsoo.ru/ff0c2d6a
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Mmexanuke"

100

[ToBTOpenue, oboOIIEHNE.
Pabora ¢ Tekcramu 1o TemMe
"Konebauus 1 BOJIHBL"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpEeHME, 000OIICHHE.
Pabora ¢ TekcTamu 1o TeMe
"CBeTOBBIE ABlIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpeHue, 0600IICHHE.
Pabora ¢ Texcramu o TeMe

"KBanToBas u sinepHas ¢puszuka'

OBIIEE KOJIMYECTBO YACOB 10

[TPOTPAMME

102

27
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IMPOBEPSEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1.1

HCIIOJIb30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth ABJICHUA IO ONHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC CI)I/I3I/I‘leCKOG SABJICHHUC

1.3

pacro3HaBaTh TNPOSIBIIEHHME H3YYEHHbIX (PU3MUECKUX SBJICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYI0, BBIIEIATh

CylIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONKCHIBATh W3YYCHHBIE CBOHCTBA Tel U (DU3MYECKHE SBICHHS,
UCTIONB3ysd (U3MYECKHEe BEIUYMHBI, TPU OINUCAHWHM MPABHIHHO
TPaKTOBAaTh (UBUYECKUH CMBICI HCIONB3yeMBIX BEIHYUH, WX
0003HAUCHUS W €IUHUIIBI (PU3HUECKUX BEITUYMH, HAXOIUTh (hOPMYJIBI,
CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKHd  HM3YYCHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEIUYUH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCII, (I)I/IBI/I‘-IGCKI/IC SABJICHUSA U IIPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPpU J3TOM [OaBaTb CJIIOBECHYIO
(pOpMy.HPIpOBKy 3aKOHa MW  3alluChiBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSACHATh (PU3NYECKHUE SIBICHUS, MPOLECChl U CBOMCTBA TEl, B TOM
4yyclie M B KOHTEKCTE€ CHUTyallMii IPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATh INPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHWe M3 1 — 2 jorumyeckux maroB c¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBa (DU3MUECKUX SIBICHUHN, PU3NUECKUX 3aKOHA WU

3aKOHOMCEPHOCTHU

1.7

peuiaThb paC‘IéTHHe 3aJa4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(dhopmyIibl, CBA3BIBaIONIME (PU3NUECKHIE BETUIMHBI: HA OCHOBE aHalM3a
YCIOBMSI 3aJaud 3alUChIBaTh KpPATKOE YCIOBHUE, MOJACTABISAThH
¢u3nyeckre BEIUYUHBI B (OPMYJIbI U POBOJUTH PAaCUEThl, HAXOAUTD
CIpaBOYHbBIC JaHHBIE, HEOOXOAUMBIE TSl PEIICHUS 3aj7a4, OLICHUBATh

PEATUCTUIHOCTD MOTYYEHHON (PU3HUUECKON BEITMUNHBI

1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU IOMOIIU
(¢u3n4YecKUux METOJAO0B, B ONHCAHWU MCCIEIOBAHUS  BBIIEIATH
[poBEpsieMOe  MpeANojoXkKeHue  (rumoresy),  pasiuyaTb U
UHTEPIPETHUPOBATh IOJYyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKH B

XOJE€ OIlbITa, ACJAaTh BBIBOJBI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
¢buznyeckux  CBOMCTB  Tel:  (QOpMYJIUpPOBaTh  MPOBEpsSEMBIC
MPENAINOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOrO

O60py,I[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa 1 (bOpMYJ'II/IpOBaTB BBIBOBI

1.10

BBITIOJIHATE TPSIMBIE W3MEPEHHs C HCIOJIb30BAHMEM AaHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aNKMCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOJUTH  WCCIAEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DHU3UYECKOM
BEJIMYMHBI OT JPYrOM C UCIOJIB30BAHUEM IMPSAMBIX HW3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpPATh
YCTAHOBKY W BBINOJIHATh U3MEPEHUS, CIIEAYS IPEMIOKEHHOMY ILJIAHY,
(bUKCUPOBaTh PE3YIbTATHI TOJYYCHHOW 3aBUCHMOCTH (PU3HUECKUX
BEITUYMH B BUJE MPEUIOKESHHBIX Ta0NHIl ¥ TpadUKOB, AeNaTh BHIBOIbI

10 pe3yJbTaTaM UCCIIEJOBAHUS

1.12

MPOBOANTH KOCBEHHBbIE WM3MEPEHUS (PU3NYECKUX BEIMYUH, CIEIys
MPEUI0KEHHONW MHCTPYKIUH: MIPU BBINOJHEHUH U3MEPEHUI coOupaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCISATH 3HAYEHUE HMCKOMOM

BCIINYHNHBI

1.13

C06J'IIOI[aTB mpaBujia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

n1abopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3blBaTh MPUHLHUIBI  JEUCTBUS MPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMIBI JECUCTBUS HM3YyUYECHHBIX
IpuOOPOB M TEXHUYECKUX YCTPOMCTB C IOMOIIBIO WX OIUCAHUS,
WCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (M3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

MPUBOJIUTL TpUMeEpbl (HaXoAWTh UHGPOPMALUIO O MPUMEPAX)
MIPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOMN
KU3HM I oOecnedeHus Oe30MacHOCTH TIpH  OOpalleHuH C
npubopaMu ¥ TEXHUYECKUMU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHUSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY Kalollel cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHKOB MH(pOpManuu B cetn MHTEpHET B
COOTBETCTBUM C 3a/JaHHBIM TIOMCKOBBIM 3allpoCcOM, Ha OCHOBE
UMEIOLUXCA 3HAHUM U MyTEM CpPaBHEHHUS Pa3IUYHBIX HCTOYHHMKOB
BBIIENATh MH(OPMALMIO, KOTOpasl sBISETCS HNPOTHMBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOM

1.17

HCII0JIb30BATh pu BBITIOJIHEHUH y4eOHBIX 3a1aHUI
HAyYHOMOMYJAPHYIO  JUTEpaTypy  (GU3UYECKOTO  COAEpKaHUS,
CIpaBOYHBIE MaTepualbl, pecypcbl ceTd MHTepHeT, BIaAeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus HHPOpMAITUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbBIE KPAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB WHPOpMAIMH (PU3HIECKOTO
COJiepKaHus, B TOM YHCJe MyOJIMYHO JenaTh KpaTKue COOOIICHUS O
pe3yabpTaTax MPOEKTOB WIM Y4eOHBIX MCCIEIOBaHUN, IpPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3Y4YCHHBIN ITOHATUHHBIN amnmapar Kypca

(bU3KKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTaLue

1.19

P BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIlpenesaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUHU C MOCTABJICHHBIMH 3a/la4aMH,
CIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JIEWCTBUHM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JIEATENIBHOCTh TpPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBASI MHEHHE

OKPY’KaoIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemMble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pasiindaTth SABJICHUA IO ONHMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘I€CKOG SIBJICHUEC

1.3

pacro3HaBaTh TPOSIBIIEHUE W3YyYEHHBIX (HU3MUECKUX SBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NUECKUe SBICHHUS B MPHUPOJE,
IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUINUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (QHU3MYECKHUE SBICHHS,
UCTIONB3yd (U3MYECKHe BETUYMHBI, TPU ONUCAHWM MPABHIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEMBIX  BEJIMYHWH,
0003HAYCHHS M eIUHUIIBI (PU3NYECKUX BEITHMYMH, HAXOIUTH (OPMYJIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH

(bl/ISI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (U3MUECKHUE SIBICHUS U TPOIECCHI,
WCIIONB3ysl HW3YUYEHHBIE 3aKOHBI, MpPU HTOM J1aBaTh CJIOBECHYIO
(GopMyNnHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTH4YecKoe

BBIPa)KCHUE

1.6

OOBSICHATH (PM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCT€ CHUTyalMdid MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 | — 2 HM3y4YeHHBIX CBOWCTBA

(pI/I3I/I‘-IeCKI/IX ﬂBHCHHﬁ, (I)I/IBI/ILICCKI/IX 3aKOHa HUJIM 3aKOHOMCPHOCTHU

1.7

pemath pacy€THbIe 3a7aud B 2 — 3 AEWCTBHS, UCTIONB3YS 3aKOHBI U
(dhopMyITBI, CBSA3BIBAIONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIIOBUS 3a/1a4Ml 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK
TaHHBIX Ui PEIIeHHs 3a/ladyd, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC il €€ pelIeHus, MPOBOJUTh PACUYEThl U CPABHUBATH
MOJy4YEeHHOE 3HaueHUE (U3UYECKOM BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacClio3HaBaTb HpO6J'IeMI>I, KOTOpPBIC MOKHO pPCIIUTL IIpU ITOMOIOH
(bI/ISI/I‘-IeCKI/IX MCTOOB, UCIIOJIL3Ys OIMMMCAHUC UCCIICAOBAHNsA, BBIACIIATH
MIPOBEPACMOC IPCAIIOIIONKCHNUEC, OLCHHUBATDL IIPABHUIIBHOCTDL IIOPAIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIaTh BBIBOAbI

1.9

MNpOBOAWUTL OIBITHEL 110 HaGHIOIICHI/IIO (bHSI/I‘{CCKI/IX SIBJICHUU WJIHA
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHPOBATH  IPOBEPSIEMBIC

MIPEAINOJIOKEHN, CcOOMpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHMEM AHAJIOTOBBIX
HpI/I60pOB 1 JaTYUKOB (bPISI/I‘leCKI/IX BCJIMYHMH, CPaBHUBATL PC3YJIbTATHL

M3MEpEHUi ¢ yI€TOM 3aJaHHOI a0COIFOTHOM MOTPEITHOCTH

MPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3NYECKOMH
BEJIMYHUHBI OT JAPYrOM C MHCIONb30BAHUEM MPSAMBIX W3MEPEHUI:
IUTAHUPOBATh HCCJIEIOBAaHNWE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (uKcHpoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJIE TaONMUI] U TPa(HKOB,

A¢CJIaTb BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHU

1.12

MPOBOANTh  KOCBEHHbIE  U3MEpPEHHs  (U3NYECKUX  BEJIIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPHUMEHTAIBHYIO YCTaHOBKY,
cienys NpPeMJIOKEHHOM HWHCTPYKLUMH, U  BBIUKCIATH 3HAYCHHE

BCINYHHBI

1.13

CO6JIIO,Z[8.TB npaBujia TCXHUKH 0e30IMacCHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHUA O CBOMcTBaX (U3MUECKUX SBJICHUM UM HEOOXOAMMBbIE

(I)I/I3I/I‘-ICCKI/IG 3aKOHOMCPHOCTU

1.15

PpacClio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa 1 U3MCPUTCIIbHLIC
HpI/I60pI)I o CXEMaM U CXCMATHUYHBIM PUCYHKAaM, COCTABJISATb CXCMbI
QJICKTPHUYCCKUX merne ¢ IMocjaedoBaTeIbHBIM U ImapaajICJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHHUS

QJICMCHTOB JJICKTPHYCCKUX neremn

1.16

IPUBOAUTh MNpUMEPhl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPAKTUYECKOTO UCTIOIH30BAHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM U1 obecriedeHuss ©Oe30IacHOCTH IMpu  OOpallleHuH ¢
puOoOpaMy U TEXHUYECKUMU YCTPOMCTBAMM, COXPaHEHUS 310POBbs U

CO6J'IIOI[CHI/I${ HOPM 3KOJIOTHYECKOI'0 IMTOBEACHUS B Opr}KaIOI_Heﬁ cpeae

1.17

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOLIMXCSA 3HAHUM U IYTEM CpPaBHEHMS
JONOJHUTEIbHBIX HCTOYHUKOB BBIIEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPU  BBIITOJHCHUU y‘{e6HBIX 3aJlaHui HAy4YHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOrO COJECp)KaHHUS, CIPAaBOUYHbBIE
Marepuansl, pecypcsl ceTtu MHTepHeT; BiuaaeTb NpuémMamu
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHusl MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3l1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHUS,
0000mas uHGOpPMAMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UIECKOTO
COJCpKaHUs, B TOM 4YHUCIE MMyOJIMYHO TPEACTABIATh PE3yJIbTaThl
MPOSKTHOH WJIM HCCJICIOBATEIbCKOW JACSITENLHOCTH, TPH 3TOM
IPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIH IMOHITUHHBIA ammapar Kypca

(U3MKH, CONPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUCH

1.20

MIPU BBIMOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHHUHA (PU3NIECKUX
MIPOLIECCOB pacHpeAcsaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTb 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €T0, aJI€KBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TIPYIIIBI, BBICTPAUBAaTh KOMMYHUKATUBHOE

BBaHMOHeﬁCTBI/Ie, IIPOABJIAA TOTOBHOCTH pa3peiiaTb KOH(bJ'II/IKTBI

9 KUIIACC

Kon
MPoBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0O 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OMNHMCAHWUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘IeCKOG SIBJICHUEC

1.3

pacno3HaBaTh IPOSBIECHUE W3YUYCHHBIX (U3MUECKUX SIBICHUN B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NUECKUE SBICHHS B MPHUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BbIIEIATh

CYILIECTBEHHBIC CBOMCTBA (MPU3HAKM) (PUINUECKUX SIBICHUN

1.4

ONUCHIBaTh HW3yYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SBICHUS,
UCTONB3ysd (U3MYECKHE BEIUYMHBI, TPU OINWCAHWM MPABHIBHO
TpPakTOBaTb  (DU3MYECKHI  CMBICA  HCHOJb3YEMbIX  BEJIHWYMH,
0003HAYCHHS ¥ eIUHUIIBI (PU3NYECKUX BEITMYNH, HAXOIUTH (hOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO  (DU3MUYECKYI0 BEJIMYMHY C JpyTUMH

BEIMYMHAMHU, CTPOUTh TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH




(hbUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U TPOLECCHI,
WCIOJIb3ySl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyJIHPOBKY 3aKOHa H 3allHCHIBAaTh €r0  MaTeMaTHYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl M CBOIMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bl/ISI/I‘IeCKI/IX HBHCHHﬁ, (bI/I3I/I‘leCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacdy€THbIC 3ajauM (omuparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HWCHOJB3ys 3aKOHBI U  (OPMYJIbI, CBS3BIBAIOIINE
¢u3nueckue BENWYMHBI: Ha OCHOBE aHalIW3a YCIOBHUS 3aJaud
3alMUCbIBAThL  KPATKOC  YCJIOBHC, BBIABJIIATE HCOOCTAIOIIMUE  HUIIU
M30BITOYHBIE JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIsL pelIeHus, NPOBOAUTH PAaCUYEThl U OLICHMBAThb PEATUCTUYHOCTH

MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOpbIE MOKHO PELIUTh IPH IMOMOIIU
(bU3MYECKUX METOJIOB, UCIIONB3Ysl ONMMCAHUE UCCIEIOBaHUS, BBIACIATH
IIPOBEPSEMOE NPEINOJIOKEHUE, OLICHWBATH IPABWIBHOCTh MOPSAKA
IIPOBEICHUS UCCIICOBAHUSA, [EJIaTh BbIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHH 1 OTTBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3NYEeCKUX CBOMCTB TeN: CaMOCTOSATENBHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OPYJOBAHMSA, ONMUCHIBATH XOJ OIBITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BBIBOBI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSMBIX H3MEPCHHH,
OTpeNieNiis cpelnHee 3HaueHUEe H3MepsieMOl BeIMYMHBI ((POKyCHOE
paccrosiHue coOMparoIei JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoOa

n3MepeHus (U3MepUTENbHOro Mpudopa)

1.11

MNpOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-IGCKI/IX BCJINYHUH C
UCTIOJIb30BAHUEM TPSIMBIX M3MEPEHMH: IUIAHMPOBATh MCCIICIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJTY4YEHHOH 3aBHCHMOCTH (PH3MYECKHX BEIMYUH B BHUJE TaOIUIH

Fpa(bI/IKOB, JACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA




1.12

MPOBOAUTh  KOCBEHHbIE  U3MEPEHHs  (U3NYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs], COOUPaTh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBINOJHATh W3MEPEHHUs, CleAys NpPEIJOKEHHOW HWHCTPYKIUH,
BBIYUCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJU3UPOBATH IIOIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmomaTh TpaBWiIa TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1abopaTopHBIM 000pYyIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKU HM3YUYEHHBIX (U3UUECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOIIOTHO TBEPIOE TEJIO, TOUSHHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JINH34, IUIaHETapHas MOJENb aToMa, HyKJIOHHAas

MOZCJIb aTOMHOI'0 apa

1.15

XapaKTepu30BaTh MPUHIUIMBI JEHCTBUS HW3yYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHHA W HEOOXOIUMBIE

(bu3nIecKre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB U
TE€XHOJIOTMYECKHUX MPOLIECCOB MPH PEUICHUH Y4eOHO-IPaKTHUYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300pakeHHU B IMIIOCKOM

3epKajie U COOMpArOIIeH JTHH3e

1.17

MPUBOJIUTL TpUMEpbl (HAXOAWTh HWHQPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM I oOecriedeHus: Oe30MacHOCTH TIpU  OOpalleHHH C
npuOopaMu ¥ TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS 310POBbS U

coOII0ICHNSI HOPM SKOJIOTMYECKOT0 TIOBEJIEHUS B OKpY KaloIlel cpejie

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIIH (PU3HUECKOTO COACPKAHUS B CETH
WuTtepHer, camocTosTeNbHO (OPMYNHUPYs TMOUCKOBBIM  3ampoc,
HaxOJUTh TYTU  OMNPENCJICHUS  JOCTOBEPHOCTH  IMOJYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJTHUTEIHHBIX

HUCTOYHHUKOB

1.19

WCIOJIb30BaTh MPHU  BHIMOJHCHWH Y4YEOHBIX 3aJaHUN  HAYyYHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOrO COJEep)KaHUs, CIPABOUYHbBIC
Marepuainsl, pecypcbl cetu MHTepHeT; BiaAeTh NOpUEMaMHU
KOHCIEKTUPOBAHUA TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

co3aaBaThb cOoOCTBEHHBIE MHUCHMEHHBIE U YCTHBIC COO6HI€HI/I$I Ha
OCHOBe WH(POpPMAIUU K3 HECKOIbKUX HCTOYHHKOB (PH3UUIECKOTO
coJiep)KaHusl, IMyOJIMYHO NPEACTAaBIATh PE3YyJbTaThl MPOEKTHOW WM
HCCIIEIOBATENBCKOM  JEATENBHOCTHM,  0OpPU  3TOM  I'PaMOTHO
HCMOJIb30BAaTh U3YUYEHHbBI MOHATUWHBINA anmapar U3y4aeMoro pasziena
(UMK W CONMPOBOXKIATh BBICTYIJICHUE MpE3CHTAMed C y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHHUHA (DU3NIECKUX
MIPOLIECCOB pacHpeAcisaTh 00SI3aHHOCTU B IPYIIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHECHUEM IUIAHA
NeUCTBUH U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TPYIIIBI, BBICTPAMBAaTh KOMMYHUKATUBHOE

B3aHMOﬂeﬁCTBHC, MMPOABJIASA TOTOBHOCTH Pa3pCliaTh KOH(bJ'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC

Kon
pa3jiena

Kon

3JIEMEHTA

IIpoBepsiemble 371eMeHTBI COAEPKAHNUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILIETO MHUPA

1.1

®usznka — Hayka O Ipupoje. SBieHus NpUPOABL.
dusnyeckue  ABICHUA: MEXAHUYECKUE, TEIUIOBbIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BENMUYMHBL.  M3MepeHHe  (PU3UUECKUX
BeMuuH.  Pusmueckue  npubopsl.  IlorpemHocTs

u3MepeHnil. MexxayHapoHas CUCTEMa €UHULL

1.3

EcTtecTBeHHOHAyuyHBI METOJ IO3HaHUA: HaOIIOJCHUE,
IIOCTAaHOBKA HAy4HOT'O BOIIPOCA, BBIABUKCHHE TMIIOTE3,
OKCIEPUMEHT 110 TMPOBEpPKE THIOTE3, OOBSICHEHHE

Ha6J'IIO,Z[aCMOFO SABJICHUA

1.4

Onucanne PU3NIECKHUX SIBJICHUH C TIOMOIIBIO MOIEIIeH

1.5

[TpakTiueckue paboThI:

N3mepenne paccTosTHUN.

N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
Ornpenenennie pa3MepoB MaJIbIX TEJ.

N3mepenne TemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO

TCPMOMCTpPa U AaTYHNKa TEMIICPATYPhI

ITEPBOHAYAIJIbHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpHI.
OnbITel,  JOKa3bIBAIOIIME  JHUCKPETHOE  CTPOEHUE

BCIICCTBA

2.2

JBuxenne yactun  BemiectBa. CBs3b  CKOPOCTH
JBW)KEHUS YaCTUL C TemIepaTypoil. bpoyHOBCKoe

nBwkeHue, 1uddysus

23

B3anmoeiicTBre YacTHIl BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHHC




24

ArperatHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTAUIMYECKUX) TeTl.
B3anmocBA3b MeEXy CBOMCTBAaMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI

2.6

[TpakTudeckue paboOTHI:

Onenka JauameTpa aToMa  METOJOM  psiioB  (C
UCTIONIb30BaHueM (otorpaduii).

OnbITh! 0 HAOIIOIEHUIO TEIJIOBOTO PACIIMPEHUs ra30B.
OnpITbI 1o 0OHapyXEHUIO JENCTBHUS cui

MOJICKYJIAPHOTO IIPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JIBUKECHUE. PaBHOMEepHOE 51
' HEPABHOMEPHOE JABH)KECHHE
12 Ckopoctb. CpenHsisi CKOPOCTb IpU HEPABHOMEPHOM
' JIBUKEHUH. Pacdy€T myTH U BpeMEHU JBUKECHUS
SBnenne wHepuMU. 3aKOH WHEpUUH. B3ammojeiicTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBUKEHUS TeIl.
Macca kak Mepa HHEPTHOCTH Tejla
34 ITnotHOCTH BemecTBa. CBA3b INIOTHOCTU € KOJIUYECTBOM
' MOJIEKYJI B €IUHMIIE 00bEMA BEIleCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aMOIEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOUIbIO TUHAMOMETpA
37 SIBnenue TAroreHus u cuwia TsokecTd. Cuia TSDKECTH Ha
' JIpyrux mianerax. Bec tena. HeBecomocTh
33 Cuna tpenus. TpeHHE CKOJIbKEHUS U TPEHUE IOKOS.
' TpeHue B npupozie U TEXHUKE
19 CrnoxxeHue cuj, HANpPaBJIEHHBIX 110 OAHOM MPSMOM.
' PaBHOzelCcTBYIOIAs CUII
[IpakTuueckue padbOThI:
3.10 OnpeneneHue CKOPOCTHM  PABHOMEPHOI'O  JIBHJKEHUS

(mapuka B KUJAKOCTH, MOJEIU  3JIEKTPUUECKOIO




aBToMOOWIs M Tak pganee). OnpenencHue CpenHel
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapUka 110
HAKJIOHHOM miockocTd. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOILUE
3aBHCHUMOCTh pacTshkeHus (aedopmaruu) mpyXUHbBI OT
NPUIOKEHHONH  cuiibl.  OMBITBL, JIEMOHCTPUPYIOIIUE
3aBHCHUMOCTB CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tesa U

XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH

3.11

du3nyeckue SBICHUSI B npupoaec: MpuMepbl ABUKCHUA C
Pa3iiIMdHbIMU CKOPOCTAMHU B JKUBOM M HEKHUBOM npuponae,

IIGﬁCTBHG CHJIbI TPCHUS B MIPUPOAC U TCXHHUKE

3.12 TexHu4eckue yCTporucTBa: TMHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEP/BIX TEJL, )KUIKOCTEI U TA30B
41 HaBnenue TBEpHoro tena. CrnocoObl yMEHbBLIEHUS H
' YBEJIMYECHUS TABICHUS
42 JlaBienue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, KUAKOCTAMU U
' razamu. 3akoH Ilackans. [lHeBMaTH4YeCKre MalIMHbI
3aBUCHUMOCTh  JABJICHUSA OJKUAKOCTH OT TIyOWHBI.
4.4 [I'unpocraTudeckuii mapagokc. CooOMarmuecs: CoCy/Ibl.
['unpaBnuyeckrne MeXaHU3Mbl
Atmocdepa 3emnu u armoceproe nasnenue. [IpuamHb
45 CYIIECTBOBaHMUS BO3AYLIHOW 0001049ku 3emid. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJIEHUS OT
BBICOTHI HaJl YPOBHEM MODS
46 N3mepenue atmocgepHoro nasneHus. Ilpubopsr s
' U3MEpEeHHs aTMOC(HEPHOro AaBJICHUS
JlefictBue XUAKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
4.7 Teno. BreiTankuparomas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue ten. BozayxomnnaBanue
49 [TpakTuyeckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT




o0béMa mMOrpyXKEHHOM B JKUIKOCTb 4YacTH Tela.
OnpeneneHye BbITAIKUBAIOLIEH CUIbI, JEHCTBYIOIEH Ha
TEN0,  MNOrpyx’éHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTHU BBITAJIKHUBAIOLIEH CHUIIBI, JEHCTBYIOLIEH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTH  BBITAJIKMBAIOLLEH
CHUJIBI, JIEHUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT 00BEMA
MOTPYKEHHOU B JKUJIKOCTb YaCTH TeJla U OT IIJIOTHOCTU
JKUJKOCTH. KonctpyupoBanne  apeomerpa Wi
KOHCTPYMPOBAaHHME  JIOAKM M  oOmpeaelieHue  eé

TPy30H0ABEMHOCTH

4.10

dusnueckue SIBJICHUS B npupoae: BINSAHHC
aTMOC(l)CpHOFO JaBJICHHS Ha JKHUBOM OpraHu3M, IJIaBaHUEC

pBIO

4.11

TexHuyeckue yCTpPONCTBA: COOOIIAOLIUECS COCY/IbI,
YCTPOICTBO BOJONMPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW HAcoC,

apeoMerp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanudeckas padbora
5.2 Mexanuveckasi MOIITHOCTb
53 [IpocTeie MEXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' wiockocTh. [IpaBuio paBHOBecUs pblyara
54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K OJI0Ky
«3on0T0e  mpaBwio»  MexaHwkd.  KoaddunumeHnt
5.5 IIOJIE3HOT'O JEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHManbHas SHEPruM TeJa, MOJHATOrO HaJ 3eMIEN
5.7 Kunernueckast sneprus
sg [Tonnast MexaHuueckas SHeprus. 3aKOH HM3MEHEHUS U
' COXpaHEHUS MEXaHHUUECKON YHEPTUH
[TpakTuueckue paboThI:
59 Omnpenenenre pabOTHl CHIIBI TPEHUSI IPU PAaBHOMEPHOM

JBMOKCHHMHM TCJla IIO FOpPI3OHT8.J'IBHOI>1 IMOBCPXHOCTH.




HccnenoBanue YCIIOBHM paBHOBECHS ppIyara.
N3mepenne KIIJ[ HaknmonHod mockoctu. M3ydenue

3aKOHa COXpaHCHUA MEXaHHYECKOM OHEPIrun

duznyeckre SBICHHUS B npupoac: pblHaru B TCIIC

5.10
YeloBeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJABWXHBIM U
5.11 HETIOJIBYKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/lepP:KAHUS
pasneJia 3jeMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHYECKOMN
61 TEOpUU CTPOECHMs BelecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOLUIME  OCHOBHbBIE
I0JIOXKEHUS. MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OKUAKOTO M ra3oo0pa3zHOro
6.2 cocTosiHMH BemiecTBa. Kpucrammuaeckue u amop(HBIC
Tena
OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH W TBEPABIX Tell
6.3 Ha OCHOBE IIOJOKEHHH MOJIEKYJIIPHOKHHETUYECKON
6
TEOpUHU
6.4 CmauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TennoBoe paclIMpeHHe U CKaTue
66 Temnepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
' TEIUIOBOTO IBMKEHUS 4aCTHULL
67 Baytpennss sneprus. CriocoObl U3BMEHEHHUS] BHYTPEHHEN
. SHEPTHUU: TeIUIonepeaada U COBEpIICHNUE padOThI
68 Bunel temsonepenayn: TEMIONPOBOJHOCTh, KOHBEKLIHUS,
. U3ITy4yeHue
6.9 KonnuectBo  TemuioThl.  YjenbHas — TEMJI0EMKOCTh




BCIICCTBa

TenmooOMeH W TeIUIOBOE paBHOBecHE. YpaBHEHHE

6.10
TEIJIOBOTO OanaHca
611 [InaBneHue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY enpHas TeniuoTa riaBJICHUS
[TapooOpazoBanue u  KoHJeHcanus.  Mcmapenwue.
612 Kumenne. VYnenpHas  Temora mapooOpa3OBaHMS.
' 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHask TEII0Ta CrOpaHus
[Mpunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABHUTarens. TemjoBble ABUTATENH M 3aIlUTa
OKpYKaroIle Cpeabl
3aKOH COXpaHEeHHUsI U MPEBPAILIEHUS] YHEPTHH B TETLTOBBIX
6.16
npoiieccax
[TpakTrueckue paboOTHI:
OnbIThI no 0OHapyKEHHUIO NEeNCTBUA cui
MOJICKYJISIPHOTO MPUTSKEHUS.
OnpIThl 1O BBIPALIMBAHUIO KPUCTAJIOB IOBAapEHHOMN
COJIM WJIU caxapa.
OnbIThI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
YKUAJIKOCTEN U TBEPJBIX TEIL.
Omnpenenenne TaBJICHUS BO3MyXa B OAJUTOHE IIITPHIIA.
6.17 OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCThH JaBJICHUS

BO3/yXa OT €ro 00bEMa U HAarpeBaHUs WIH OXJIaKICHUSI.
[IpoBepka rumnores3pl JMHEHHOW 3aBUCUMOCTH JUIMHBI
CTOJIOMKA KUJIKOCTH B TEPMOMETPUUECKOH TpyOKe OT

TEMIEPaTyphbl.

Ha6JIIOI[eHI/IC HU3MCHCHUA BHYTpeHHCﬁ OHCPruM TCJjia B

PE3YIbTATC TCIUIONICPECaAAYUN U pa6OTI>I BHCIIHUX CHUIJI.

I/ICCJICIIOBB,HI/IG SIBJICHHSI TEIUIOOOMEHA npu CMCIIMBAHHUU

XOJIOJTHOM Y TOPSIY€il BOJIBI.




OmnpeneneHue KOJIMYECTBA  TEIUIOTHI, IOJXY4YEHHOTO
BOJIOM NpH TEIIO0OMEHE C HarpeTbiM METaUIM4eCKUM
LWIVHPOM.

Onpenenenue yneabHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpezneneHne OTHOCUTENILHON BIaKHOCTH BO3/yXa.

OnpeneﬂeHI/Ie yz[eanoﬁ TCIJIOTHI IJIABJICHUSA JIbJA.

6.18

dusnyeckue SBJICHUS B TMPHPOJEC: IOBEPXHOCTHOE
HATSOKEHHE ¥ KAaNWULIPHBbIC SBJICHUS B TMPHPOJIE,
KpUCTaJIIbl B IIpUpoae, u3inydenue CoiHlla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3BI; 00pa30BaHHUE POCHI, TYMaHa,

HHes, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KalMWJUIAPBI, IPHUMEPHI
HCIIOJIB30BAaHUS KPUCTAIIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THUTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Dnektpuzarus Ten. [[Ba posia dIeKTpUIECKUX 3apsiaoB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsUKEHHBIX TE OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXTy TeJIaMH)
Onexrpuueckoe noje. Hanpsyk€HHOCTh 31€KTPUUYECKOTO

7.3 nosst. [IpyHIMD Cyneprno3uiuu IEKTPUYECKUX MOJIen
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenu »snexTpuyeckux 3apsioB. OJIeMEHTapHBIN

7.4 anekTpudeckuit 3apsa. Crpoenue aroma. [IpoBogHuKY 1
JTURJIEKTPUKU

7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsia

6 OneKTpuueckuid  TOK.  YCIOBHA  CYIIECTBOBaHUS

' ANEKTPUYECKOr0 TOKa. ICTOYHMKN MOCTOSIHHOTO TOKA
7.7 JleicTBus AJIEKTPUYECKOTO TOKa (TerioBoe,




XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE

7.8

HaIpsDKEHUe

CornpoTuBieHue MIPOBOJHUKA. VY enbHoE
7.9

COTIPOTHBIICHNE BEIIECTBA
7.10 3akoH Oma 11 ydacTKa Lenu

[locnenoBarenbHOE W HapajjielbHOE  COEOUHEHUE
7.11

MIPOBOJIHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH
7.12

Jxoyis — Jlenna

DNEeKTPUYECKHE IEeNMH W TMOTPEOUTENN DICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

[ToctossHHbIE MarHuTHl. B3auMoaelcTBUE TMOCTOSHHBIX
7.14

MAarHuToB

MarnutHoe mosie. MarHutHOe TIONI€ 3€MJIM M €ro
7.15

3Ha4YEHME JUUIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe 1mosie 3JeKTPUYECKOTro TOKa.
7.16

[IpuMeHeHne 2EKTPOMArHuTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJISI HA MPOBOAHUK C TOKOM.

DNeKTpOABUTATENIb TIOCTOSIHHOTO TOKa. Vcmonb3oBaHue
7.17

3JEKTPOJIBUraTesaeii B TEXHUYECKHX YCTpPOMCTBaX M Ha

TpaHCcIopTe

OnbiTel  @apaged.  SIBieHHE  BIEKTPOMATHUTHOMN
7.18

nHaykuuu. [Ipasuno Jlenna

DNeKTpOTeHEePaTop. Cnioco0mI MOy YEHUS
7.19 AJIEKTPUUECKON SHEPIuH. DIIEKTPOCTAHIIUH Ha

BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTUU

[TpakTrueckue paboTHI:

OnbITHl 0 HAOTIOACHHUIO DIEKTPHU3AIUHN Tl HUHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHMUH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIS  Ha




MIPOBOJAHUKH U TUAIEKTPUKU.
COopka u mnpoBepka pabOThl BJIEKTPUUECKON Lenu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepenue u peryinupoBaHue HaNPSHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYILIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKCHUS
Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUpPYIOIINE 3aBUCUMOCTh
3JEKTPUYECKOTO COMPOTUBJIEHUS IPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAU TIOTIEPEYHOT0 CEYEHHS U MaTepHala.
[IpoBepka mnpaBuia CIOXKEHHS HAOPSOKEHUW  IIpU
MIOCJIEIOBATEIILHOM ~ COCAVHEHUM JBYX PE3UCTOPOB.
[IpoBepka mpaBuia A CUIBI TOKA IPH MAPATUIETBHOM
coequHeHNH  pe3uctopoB.  OmpexneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, MAYLIETO Yepe3  Pe3UCTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIENIAEMOI Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBl TOKA, UIYIIETO Yepe3 JIAMIOUYKY, OT HalpsHKEHHS
Ha Hell. Onpenenenue KIIJI narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSl IOCTOSIHHBIX MAarHUTOB.
N3ydeHrne MarHuTHOIO MOJIS MOCTOSIHHBIX MArHUTOB IIPU
uxX oO0benWHEHWH W pasaeneHud. HccienoBaHue
JEICTBUS DJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH ¢ TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBlieHWd TOKa B KaTymke. M3yueHue

JIENCTBUSL MarHMTHOTO MOJS Ha INpOBOAHUK C TOKOM.

KonctpyupoBanue u U3y4YeHUe paboTHI
AIIEKTPOJABUTATEISA. N3smepenne KITA
3J€KTPOJIBUTaTEIbHOMN YCTaHOBKH. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUA 3JICKTpOM3.1“HPITHOI>i HHAYKIHUH:

HUCCICOAOBAaHUC W3MCHEHHMI 3HAYCHUSI U HaIpaBJICHUA




WHAYKIUMOHHOI'O TOKa

7.21

@®usnueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKUE
SBICHUS B  aTtMocdepe, IJIEKTPUUYECTBO  KUBBIX
OpraHW3MOB, MarHUTHOE ToJIe 3eMJiH, Aper( MOIFOCOB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue ycTpoiicTBa: 3JEKTPOCKON, amIepMeTp,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpHI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
NIPEJOXPAHUTENIH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsieMble 3IE€MEHTHI COAEp KaHUS
paszznena
MEXAHWYECKMUE ABJIEHUA
g1 Mexannueckoe JABWXKEHME. MaTepuaibpHas —TOUKa.
' Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKEHUS

8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBHoMepHOe npsimonnHeniHOe nBukeHue. CpenHss

8.4 U MI'HOBEHHas CKOPOCTb Tela IpPU HEPaBHOMEPHOM
JBMKEHUU

8
g5 YckopeHue. PaBHOyCKOpeHHOE IpsSMOJIMHEHHOe
' JIBUKEHHE

8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMEpHOE IBHKEHME IO OKpYyXHOCTH. llepuon wu

8.7 yacToTra oOparieHus. JIMHeWHass W yrioBas CKOPOCTH.
[{eHTpOoCTpEMUTEIILHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HproToHa

8.9 Bropoii 3akon Herotona




8.10

Tpetuii 3akoH HproToHa

8.11 [IpuHIUI Cynepno3unuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: Cuia TPEHUS CKOJIbKEHUS, Cuja TPEHUS
' MOKOSI, IPYTHe BUIbI TPEHHUSI
S 14 Cuna TSKECTM U 3aKOH BCEMHUPHOTO TITOTEHHS.
. YckopeHnue cBOOOHOTO MaIeHUs
%15 IBmxenne  nnaHer  Bokpyr  Connua.  Ilepsas
' KocMu4eckasi ckopocTb. HeBecomMocTs 1 eperpysku
S 16 PaBHOBecue maTepuanbHON TOUKH. AOCOIOTHO TBEPIOE
' TEJ0
%17 PaBHOBecue TBEpIOro Tela € 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 Nmnynbe Tena. I3mMenenue ummynbca. IMIysibe cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
g2 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThI
823 [loTreHunanbHas dSHeprus Teja, MOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToreHmanbHas HEPTUsl CHKATOM MPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTudeckue pabOTHI:
OnpeneneHne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIK JIBIKEHUS IIIapuKa MO HAKIOHHOW TMJIOCKOCTH.
OmnpeneneHyue yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM
8.27 JIBUKEHUHU 10 HAKIIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IYTH OT BpPEMEHH IpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3Bl: €CIM HIPU PABHOYCKOPEHHOM

JABU>KCHUN 0e3 HavalbHOH CKOPOCTHU IIYTU OTHOCATCA




KaK ps HEYETHBIX YHCET, TO COOTBETCTBYIOIINE
IIPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS! CKOJIbKEHUS
OT CHIBl HOPMalbHOro JaBiieHus. OnpenencHue
kod(duimenta TpeHus CKoNbKeHHs. OnpeneneHue
KECTKOCTH MpYXUHBL. OmnpeneneHue padOThl CHIIBI
TpeHHs] TpU PaBHOMEPHOM JIBWJKEHUM Tejla 110
TOPU30HTANIBHON TOBepXHOCTH. OrmpeneneHue padboThI
CUIBl  yOpyrocTh  mOpu  IoabEME  Ipys3a  C
UCIIOJb30BAaHUEM  HENOABM)KHOIO M IOJBHMIYKHOTO

0JI0KOB

dusnyeckue IBICHUS B mpupoJc: NpujiMBbl U OTJIMBBI,

8.28 nBwkeHrue T1iaHeT COJIHEYHOW CHUCTEMbl, PEAKTUBHOE
JIBIDKEHUE KUBBIX OPTaHU3MOB
290 TexHuueckne  yCTpPOWCTBA:  CIHUJIOMETP, JATUYUKH

IMOJIOKCHHS, paCCTOSAHHA U YCKOPCHUS, paKEThI

MEXAHWYECKHUE KOJIEBAHIMA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

> KoJIeOaHUI: TIepUO/], YacTOTa, aMILIUTY1a
9.9 MareMatnueckuit U IIPY>KUHHBIN MasITHUKH.
' [IpeBpaiienne sHepruu npu KoiaedaTenbHOM ABHKEHUN
93 3aryxawomue KojeOaHus. BbIHyX7eHHbIE KoyieOaHUs.
' Pe3onanc
Mexannuyeckue BoJIHbL. CBOWCTBa MEXAHMYECKUX BOJIH.
94 [IpononpHele M HonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ pacnpocTpaHeHMs. MeXaHHYEeCKUue BOJIHBI
B TBEPAOM TeJIE, CEHICMUUYECKNE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[TpakTryeckue paboOTHI:
OnpeneneHre 4YacTOThl U Mepuojaa  KojieOaHHM
97 MaTEMaTHYECKOr0 MasiTHUKA.

OmnpeneneHue 4acToTbl M Iepuoja  KoJeOaHUM
NPY>KMUHHOT'O MasiTHUKA

HccrenoBanne  3aBHCUMOCTH  IlepHOia  KoJeOaHMH




MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH  MEpUOJA  KOJCOaHHIA
MpY>KUHHOTO MasiTHUKa OT Mmacchl rpy3a. I[IpoBepka
HE3aBUCUMOCTH rnepuoa KosnebaHui rpysa,
MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

npy>xuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHUs

duznyeckue SBICHUS B npupozaec: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3E€MJIETPSICEHUE, CEUCMHYECKUE BOJIHBI,
IlyHaMH, 9XO0
99 TexHUYECKHE YCTPONCTBA: 3XOJOT, WCIIOIb30BAHHE

YJIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE ToJie. DJIEKTPOMATHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DnexTpoMarHutHas npupoga cBera. CKOpocTb CBETa.
' BosiHOBBIE CBOMCTBA CBETA
0 [TpakTuueckue paboOTHI:
10.4 W3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJIH C
MOMOIIbI0 MOOMIIBHOTO TenedoHa
dusnyeckue SABICHUS B MpHUpoJe: OUOIOTHYECKOE
10.5 neicTBue BUJUMOTO, yIBTPadUOIETOBOTO U
PEHTTEHOBCKOTO U3Ty4YeHHH
10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHHUE
. 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JIyueBas monenb cBera. IcTOuHMKHM cBETa
11.2 [IpsamonuHeiiHOe pacipoCTpaHEHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkasio. 3aKOH OTpaKEHUS
11 ' CBeTa
114 [Ipenomnenue cBeTa. 3aKOH TNPEIOMJICHUS CBETA.

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xop ydeid B JIMH3E

11.6

OnTtuyeckass cucrtema ¢oToamnmapara, MHKPOCKONa U




TCIJIECKOIIa

11.7

I'maz xak onTudeckas cuctema. bamM3opykocTs

JaTbHO30PKOCTh
118 Pasnoxxenue Oernoro cBeta B cnektp. OnbiTel HploToHA.
' CrnoxxeHue CieKTpabHBIX I[BETOB. Jlucnepcust cBeTa
IIpakTuueckue padbOTHI:
HccnenoBanne  3aBUCHUMOCTH ~ yrjia  OTPaKCHUS
CBETOBOTO JIyya OT yIJIa MaJICHHUS.
N3ydyeHne xapaKTepUCTHUK H300paxkeHHUsl MpeaMeTa B
IJIOCKOM 3€pKaje.
HccnenoBanne  3aBUCHUMOCTH — yIjla  MPEIOMIICHUS
CBETOBOTO JIyua OT yIJja MaJieHus Ha TPAHULIEe «BO3yX —
11.9 CTEKJIION.
[Tonyyenne u300paKeHUH C TOMOIIBIO cOOMparomeit
JIUH3BL.
Omnpenenenre (OKYCHOTO PACCTOSIHHSI U ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTNH3HI.
OMnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpITl MO BOCHPUSTHUIO LIBETa MPEIMETOB MIpPHU UX
HaOJII0ICHNH Yepe3 IBETOBbIE (PUIBTPHI
®duznueckue sBIeHUs B npupoze: 3atmeHuss ConHia u
11.10 JlyHbl, 1IBETA TEJN, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHuyeckue yCTpOiiCcTBa: OUKH, MIEPUCKOIL,
' ¢doToanmapar, ONTHIECKHE CBETOBOJIBI
KBAHTOBBGIE ABJIEHUA
101 Omnbitel Peszepdopna u mimaHerapHas MOJENb aToOMA.
’ Moaens aroma bopa
122 Hcnyckanne m moryonieHue cBeta aroMoMm. KBaHTHI.
12 . JInnenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue aromHoro sigpa. HykionHas wmonens
' aTOMHOTO siipa. M3oTonsl
12.5 PannoaktuBHble npespamienusa. I[lepuon nosypacnana




ATOMHBIX €D

SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3apsI0BOTO U

12.6
MacCOBOT'O YHMCEI
12.7 DHeprusi CBSI3U aTOMHBIX s7iep. CBsA3b MAaCcChl U SHEPTUU
123 Peakuuu cunresa u aenenud saep. MictouHuku sHepruu
' CounHua u 3BE31
129 SnepHas sHepretuka. JleMCTBUE  pPaguOAKTUBHBIX
. M3JIy4eHHUI Ha )KUBbIE OPraHNU3MBbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CHIOMIHBIX H JIMHEWYATBIX CIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUM 4YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
duznueckue SBJICHUS B IPUPOJE: E€CTECTBEHHbIN
paavoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE W3JIyYEeHUE NPUPOAHBIX MHHEPAJIOB,
JICUCTBUE PAJMOAKTHBHBIX MW3JIIyYEHUH HAa OpraHu3M
YeJloBeKa
112 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

MHIVBHIyaJIbHBIA TO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopaszosanust Ha ocHose ®T'OC

[lonnmanue ponu  (QU3MKM B HAYYHOM  KapTHHE  MHpa;
c(hOPMUPOBAHHOCTH 0A30BBIX MPEICTABICHUIA O 3aKOHOMEPHON CBS3H
U TI03HABA€MOCTH SBJICHMM IPUPOJBI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomed poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKH M TEXHOJIOTUH, 00 3SBOJIIOLUU
(Gu3NYeCKUX 3HAHWW W WX POJH B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTMHE MHUpa, O BKJAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE HPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHHMA O BHUJAX MaTepuu (BEIIECTBO W TOJE), O ABIKEHHUU Kak
croco0e CyIIeCTBOBAHUSI MAaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOCHHSI BELIECTBa, O (U3MYECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHUYEeCKUX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U KBaHTOBBIX);
YMEHHE pazuyaTh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;
yMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (QU3NYECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEsAs MX CYLIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Bnagenue ocHOBaMM MNOHSATUWHOIO ammapara M CHMBOJUYECKOTO
s3pIKa (PU3UKHM U KCIIOJIb30BaHUE WX JIJIS pelIeHHUs Y4YeOHBIX 3a/1ad;
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

IIPpOLECChI, UCITIOJIB3Y (I)yHI[aMeHTaJ'IBHBIC " OMIIMPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMMCTBA T€I U (1)I/I3I/IIICCKI/Ie SABJICHUA,

HCTIOJNB3Ys (PU3HUECKUC BETMUNHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIIO3HAHUS C YYETOM
coOJro/IeHNsT TpaBHJI OE30MaCHOTO TpyJa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUI:

YMCHHEC CaMOCTOATCIIbHO C06I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpyAOBaHHS MO WHCTPYKIIMH, OMUCHIBATH XOJI
OTIBITA U 3alUCHIBATH €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSIMbIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYNH:
YMEHUE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIILHO COOUpaTh
9KCIIEPUMEHTAJIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTATHI C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHU;
IIPOBEJIEHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpPAaTh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY H
MPOBOAWTH  MCCIEAOBAHWE [0  UHCTPYKLHH,  IPEACTaBIATh
MOJIyYE€HHbIE 3aBHCUMOCTH (U3MUYECKHUX BEJIMYMH B BHJE TaOIMIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, €NIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEI0OBaHUs

[lonnmanue  XapakTepHbIX  CBOMCTB  (pU3MUECKMX  Mojenei
(MarepuanbHas TOYKa, aOCOJIIOTHO TBEPJOE TENIO, MOJEIN CTPOEHUS
ra3oB, JKHMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJEJb aTOMHOIO siipa) U yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3HMUECKUX TPOIIECCOB

YMmeHne oOBSCHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NUECKUX

SIBIICHUH, PU3NYIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCTIONB3YsSd 3aKOHBI W (OpPMYJIBI, CBSI3BIBAIOIINE  (PU3UUECKUE
BEJIMYUHBI, B YACTHOCTH, 3alUCHIBATh KpPaTKOE YCJIOBHE 3a/lauH,
BBISIBIIATE HEAOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (DOPMYIIBI,
HEoO0X0UMBIE Ui €€ PEelIeHHUs, UCTIONIb30BaTh CIPABOYHbIC AAHHBIE,
MPOBOJIUTh PACUYETHl W OIEHHUBATH PEATUCTHYHOCTH IOyYEHHOTO
3Ha4YeHus1 (PU3NYecKol BEIMYUHBI; YMEHHUE OIpPENeNATh Pa3MepHOCTh

(u3nyecKoil BeIMYMHBI, MOJTYYEHHON IPU PEILIEHUH 3a7aun

VYMmenue XapaKTCpHU30BaTbh IPUHIUIILI }IeﬁCTBI/Iﬂ TEXHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMHMCAHHIO, MCIIOJIb3YysS 3HAHUA O

CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SBJICHUH U HeO6XO,I[I/IMLIe (1)I/I3I/I‘IGCKI/IG




3aKOHOMEPHOCTH

10

YMeHue ucnonp30BaTh 3HaHMS O (U3NYECKUX SBICHHUSIX B
MOBCETHEBHON  kKM3HM s oOecrieueHus O€30MacCHOCTH NP
oOpamieHnn ¢ OBITOBBIMH ~ TpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbsi U  COONIONEHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKAaloIeld cpene; TOHMMAaHUE
HEOO0XOUMOCTH MPUMEHEHHsI JOCTHKEHMH (UMK U TEXHOJIOTUH

AJIg paliMOHaJIbHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneiT TOMCKa, TpeoOpa3oBaHWsT W TMPEACTaBICHUS HH(DOpMAIH
(GU3MYECKOTO CONEp)KaHUS C HCIOJNb30BAHHEM HH(POPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHUE OLIEHUBATH JI0CTOBEPHOCTH
MOJIyYeHHON MWHGpOpMAlMd Ha OCHOBE HWMEIOIIUXCS 3HAHUM U
JONOJIHUTENBHBIX ~ HMCTOYHUKOB; YMEHHWE  MCIOJb30BaTh  MpPHU
BBITIOJTHEHUH Y4YeOHBIX 3aJjaHUil Hay4YHO-MOMYJISIPHYIO JUTEpaTypy
(U3HYECKOTO CO/ICPIKAHMS, CIPABOYHBIE MAaTEPHAIbI, PECYpChI CETH
Wnrtepuer; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
co3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHBbIE COOOIICHHS Ha

OCHOBE MH(OPMAIUH 13 HECKOIBKUX UCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

MEXAHWYECKUE ABJIEHNA

1.1

Mexannyeckoe aBwkKeHune. MarepuanbHas Touka. (Cucrema  oTcuéra.

OTHOCHUTENBHOCTh JABHIKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsas ckopocTb. DopMyna Uit

1.2 BBIUMCJICHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMepHOE MpsMONMHENHHOE JBUYKEHHE. 3aBUCUMOCTb KOOPAUHATHI Tella OT
BPEMEHH B CIIy4ae PaBHOMEPHOTI'O IPSIMOJIMHEUHOIO IBUKECHHUS:
L3 x(1)=x,+vt
I'padbuky 3aBHCHUMOCTH OT BPEMEHH [IJsi TPOCKIMH CKOPOCTH, TMPOCKIIUU
NepeMeNIeHus, IyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSIMOJIMHEHMHOM
JBUKCHUH
3aBUCHMOCTh KOOpJAWHATHI Tela OT BPEMEHH B CiIy4yae PaBHOYCKOPEHHOTO
prIMOJ’II/IHeI\/'IHOFO ABUXKCHUA:
EQ
Sf)=vy #f+ay* 3
@opMysbl I HNPOCKUUU IEPEMEIIEHUs, INPOCKUHH CKOPOCTH U IPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKEHUH:
1.4 O=v,, -t £
. S,\‘ I, _EJOI Tﬂ.‘_ T-
U.\'(f) =Upy T8 -1,
a(f)=canst,
UIT- = Uir- = 3'{"151'
I'paduku 3aBHCUMOCTM OT BpeMEHHM Il NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIMU TMepEeMEeIleHUs], KOOPAUHATHl TMPU PABHOYCKOPEHHOM
prlMOJ’IHHGﬁHOM ABUXKCHUHN
CBoOoanoe manenue. GopMyJsibl, OMUCHIBAIOIINE CBOOOJAHOE MAJIEHUE Tea IO
1.5 BEepPTHKANU (JABIKEHHE TeJa BHHU3 WU BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH

3emin). I'padmkn 3aBUCHMOCTH OT BPEMEHH JUISI TPOEKIUH YCKOPEHHS,




IOPOEKLUH CKOPOCTH M KOOPAMHATHI TNpU CBOOOJHOM TAaJE€HUU Tela II0

BCPTUKAIA

1.6

CKopocTh pPaBHOMEPHOTO JBIJKEHHS Tela IO OKpPYKHOCTH. HampaBneHue
CKOpOCTH.
dopmyna i BBIUUCICHUS CKOPOCTH YEpe3 PaJuyC OKPYNKHOCTH WU TEPUOJ
oOpareHus:

2nR

: g

LentpocTtpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOTO

yckopenus. Dopmyra sl BBIYUCICHUS YCKOPEHUS:

1.7

Macca. ITnotHocTh BemecTBa. @opmyJia Jijisl BBIYUCICHUS IIJIOTHOCTH:

1.8

Cuna — BCKTOpHAaA (1)I/I3I/I‘ICCK8.}I BeanunHa. CIOXKCHHUE CUTl

1.9

SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HerotoHa:
F=m-d

COHaHpaBHCHHOCTB BCKTOpa YCKOPCHH TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleP’I Ha

TCII0

1.11

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fygi=-Fy

1.12

TpeHI/Ie TIOKOs U TPCHUC CKOJIbKCHUS. CDOpMy.TIa IJI1 BBIYUCIICHUA MOAYJIST CHUIIBL

TPEHUA CKOJIbXKCHUSA:




F_=u-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanud. 3aKOH YHPYTou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -~
F:G.=—_‘"

R
Cuia TspKecTd. Y CKOpeHHe CBOOOTHOTO TTaICHHUS.

dopmyiia s BBIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JiBmxenue ranet Bokpyr Coinnna. [lepBas kocMuueckasi CKOpPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BekTopHas puznyecKas BeIHUHHA.
p=mo

Nmnynbe cuctemsl Ten. 3menenne umiyiabca. UMmysnbe cuisl

1.16

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOfI CHCTEMBI TCJI:
D=mU +m, U, =const

PeakTuBHOE JBMXXEHUE

1.17

Mexannueckas pabota. @opmyna asisi BEIUUCICHUS paOOThI CUIIBL:

A=Fscosc

Mexannueckass MOITHOCTD:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrus. ®opMyJ1a JUIA BBIYUCJIICHU A

KUHETUYECKOH OHCPIuu:

mu”
E‘{ = 2

Teopema o kuHeTHUECKOU dHeprun. Popmysia A1 BBIYUCIEHUS TOTCHIIMAIBHON




OHCPIUM TCJ1a, IOAHATOIO

Haxa 3eMIIEH:

Ep =mgh

Mexanuueckas OHCPIuUsi:

E:Ek+EP
L19 3aKOH COXpaHEHUs1 MEXaHUYECKOM 3Heprun. @opMyia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPIrUU B OTCYTCTBUE CWII TpeHUs: £ = const.
[IpeBpamieHre MEXaHMUECKOW SHEPTUH IPY HAJTUYHMH CUJIBI TPEHHUS.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Peruar. MowmenT cunsi: M - FL
VYciioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[MoxBwxHbIHM 1 HenoABWXKHBIN 0110ku. KI1/] mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬂm
*‘4-.511‘11111-33313
[aBiienue TBEpIOTO TEIA.
®opmyia sl BBIYUCICHUS 1aBJIeHUs TBEPIOTO Tea:
-
P="&
191 JlaBneHue ra3a. ATMochepHOe JaBlieHHE.
' ['mppocratnyeckoe 1aBjIeHUE BHYTPH KHJIKOCTH.
®opmyJia 1715 BBIYMCIEHUS JaBIEHNUs BHYTPU KHUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JEHUCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fam =PgV

Ycnopue maBanus Teia. [lnaBanue CYZI0B 1 BO3QYyXOILIaBaAHUEC




1.24

Mexannueckue kosebaHus. AMIUIMTYAa, MEpUON M dYacToTa KojeOaHUH.

®dopmyia, CBSI3bIBAIOLIAs YACTOTY U NEPUO/ KOJIeOaHUI:

1.25

Marematuueckuid W TPYKUHHBIM MaaTHUKH. [IpeBpamieHue sHepruv mnpu

KOJIE0ATEIBHOM JIBUKEHUU

1.26

3aTyxaromI/1e KoJIeOaHMsI. BBIHY)KI[CHHBIG kosieOanus. Pe3onanc

1.27

MexaHU4eCKHE BOJIHBL. HpO,[[OJ'IBHLIC " TOIICPCYHBIC BOJIHBI. ﬂJ’II/IHa BOJIHBI U

CKOPOCTb PAaCIPOCTPAHECHHUS BOJIHBIL:

=g

1.28

3Byk. I'poMKkocTh M BbicOTa 3Byka. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'pDaHULE

IByX cpell. H(ppa3ByK U yIbTpa3ByK

1.29

Ipakmuueckue pabomuol

H3mepenne cpenHell MUIOTHOCTH BEIIECTBA; APXMMEIOBOW CHIIBL; KECTKOCTH
OPYXKHUHBL; KO3(PUIMEHTa TPEHUS CKOJIBXKEHHUS; paOOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEW CKOPOCTH JIBUXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBUKEHHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuoAa KoyieOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M MEepHoAa
Kosie0aHUI NpPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO HA phIYar;
paboThl CHJIBI YHPYrocTH NpH MOABEME Tpy3a C MOMOULIbIO HEMOIBMKHOTO
6J10Ka; pabOTHI CHIIbI YIPYTOCTH HPU MOJBEME Ipy3a C MOMOIIBIO MOJBUKHOTO
610Ka.

UccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOM
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAaJIbHOTO JABJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YNIPYTOCTH, BO3HUKAIOIIEH B IPYXUHE, OT CTENECHU
nedopmaiuu IpyKUHBI, YCKOPEHUsT OpycKa OT yrijla HaKJIOHA HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUM HUTSHOTO MasTHHKA OT JJIMHBI HUTH, MEpHOAA
KoJie0aHUI MPYXUHHOTO MasiTHUKa OT MacChl Ipy3a M KECTKOCTU TNPY>KUHBI,
UCCIICIOBAaHNE HE3aBUCHUMOCTH Tepuoja KoleOaHWd HHUTSHOTO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs phlyara

1.30

Qusuueckue s61eHUA 6 npupoode: TIPUMEPHl IBWKEHHUS C Pa3INYHBIMU
CKOpPOCTSIMH B )KMBOHM M HEXHBOW NPUPOAE, AEHCTBUE CUIIbI TPEHUS B IPUPOAE U

TCXHUKC, TMPWIHMBbBI W OTJIMBBI, JABMIKXCHUC IIJIAHCT ConHeyHon CHUCTCMBI,




PEAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldarv B TCJIC YCJIOBCKA, BIUAHUC
aTMOC(i)epHOFO JaBJICHHA Ha JKHUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATHUC

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUUecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKHU IIO0JIOKCHHUA, PACCTOAHUSA U
YCKOpPpC€HUA, AUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYar, MOABIDKHBIN U

HCHOI[BI/I)KHLIﬁ 6J'[OKI/I, HAKJIOHHAasA IIJIOCKOCTb, MNPOCTHIC MCXAaHU3MbI B 6I)ITy,

11 cooOIIaroIuMecs: Cocybl, YCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMEeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITVIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUM  CTPOEHUS

2.1 BenlecTBa. Moaenu TBEPIOro, AKHUAKOrO U ra3000pa3HOro COCTOSHUI BEIECTBA.
Kpucrannnueckue u amop¢Hbie Tena

27 JBmwxkenne wyactury BemecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C

' Temmneparypoit. bpoynosckoe aBmkenue, nuddysus

2.3 CmaunBaHue U KallWUISIPHbIE SIBJICHUS

2.4 TeroBoe pacuiipeHue 1 coxaTue

2.5 TemnnoBoe paBHOBECHE

"6 Buytpennss sHeprus. PabGora u Teruionepenauya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEHN HEPrUuu

2.7 Buasl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanue wu oxnaxnenue ten. KomaumyecTBo  TemnoTel. Y jaenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHWs] PHEPIMM B TEIUIOBBIX MpOIeccax. YpaBHEHUE TEIIOBOTO
Oananca:

2.9 _

0 +Q,+..=0
Hcnapenne u koHaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEecce

510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeIioTa

‘ napooOpa3zoBanus: L = O/m

2.11 BnaxnocTs Bo3ayxa




[InaBnenne wu kpuctasmmsanus. I3MeHeHWe BHYTpPEHHEW JSHEpruu IIpU

IJIaBJICHWU U KpUCTAJIJIN3AallNH. VY aenpHas TemioTa MIaBICHMS:

2.12 us
T om
BuyTpeHHsAs dHeprus cropanus TOIUIMBA. Y AeJIbHAS TEIUIOTa CrOPaHUs TOIUIMBA:
2.13 q=0/m
2.14 [punuuns! padots! Temnosbix aurareneit. KI1/[ rerioBoro asuraresns
IIpaxmuueckue pabomoi
W3mepenue ynenbHON TEMIOEMKOCTH METAUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTrO BOJOM KOMHATHOM TeMIeparypbl (UKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJWYECTBA TEIUIOTHI,
2.15 OTJIJaHHOTO HAarpeThiM LMJIMHAPOM, IOCJE OIYyCKaHUS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YAEIbHOW TEIIOTHI
IiaBjieHuss Jipga.  MccinenoBaHue HW3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pa3JIMYHBIX YCIIOBUSX; SIBJICHHS TEMJI00OMEHa IpU CMEIIMBAaHUM XOJIOJAHOW U
ropsiuei BOJbL; IpoIecca UCTIapEHUs
Qusuueckue A61eHUSA 6 npupooe: TOBEPXHOCTHOE HATSHKCHHE U KalWUIAPHBIE
2.16 ABJICHUS B IPUPOJE, KPUCTAIUIBI B IpUpoae, uiinydenue CoslHLA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa
Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
517 KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TMUTPOMETPBI, ICUXPOMETp, MapoBasi TypOuHA, ABUraTelb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onextpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. IIpuHnun
' CYINEPIO3ULMH NIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpudeckux 3apsaoB. JleHCTBHE JIIEKTPUYECKOrO IO  HaA
' aNeKTpudecKue 3apsiibl. [[pOBOJHUKN U TUANEKTPUKH
3.6 [TocTosiHHBIN AneKTpUYecKuil TOK. JlelcTBus 3neKkTpuueckoro Toka. Cuma Toka.




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

DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
18 3akon OMa aJis yyacTka aiekrpudeckoid nenu: I = U/R
[TocnenoBarenbHOE COETMHEHHUE MPOBOIHUKOB:
e T — T AT :
3.9 [TapamiensHOE COeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U,;I=1I+I;R=—.
 § Fa | Fa ?
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u momHOCTH AnekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
)
3o OneiT Opcrena. MarHuTHOe TMoJie MOPSIMOTO MPOBOJHUKA € TOKOM. JIMHHUM
MarHUTHOW MHIYKIIHH
313 MargutHoe moJIEe IIOCTOSHHOIO Mar"ura. B3anMoOIeHUCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 OnbiTel Dapajes. SABneHue s5ekTpoMarauTHOM nHayKIuu. [IpaBuio Jlenma
Ilpaxmuueckue pabomuol
W3mepenne  ANEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; pabOTHI JIEKTPUUYECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHMKE

(pe3ucTopsl, JaMIoyKka), OT HAIpsHKEHUST Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IJIOIIANA €ro MOMEPEYHOr0 CEUCHUs U

YACJIBHOT'O COIIPOTUBJICHHA.




HpOBCpKa nmpaBujia U1 SJICKTPUUCCKOTIO HAIIPAKCHHA IMPU ITOCICAO0BATCIBHOM
COCAMHCHHUUN IIPOBOAHUKOB; IIpaBUWJia IJId CHIIBI SBJICKTPUYCCKOIO TOKa IIpU

napajuleJIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupooe: SIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE MoJie 3eMid, Apeid MOoI0CoB,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  DSHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTeNbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
OPEOXPAHUTENH, SJICKTPOMArHuT, OSJIEKTPOJBUTATENh MOCTOSHHOIO TOKa,
re€HepaTop MOCTOSTHHOTO TOKA
3.19 DnekTpoMarHuTHbIie BoJHEIL. [1Ikana 35eKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens cBera. [IpsmonnHeiHOe paclIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 [Ipenomnenne cBeta. 3aKOH NPENOMIICHHS CBETA
3.23 Hucnepcus cBera
304 JIunza. Xoxa nydeit B nmuH3e. POKYCHOE paccTosiHhe JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTudeckue mprudopbl
Ilpakxmuueckue pabomwl
N3mepenue ontudeckoil Ccuibl coOuparomed JIMH3bL;, (DOKYCHOTO PACCTOSHUS
cobuparoriel TUH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMeTa U U300pakeHus,
326 KOI'Jla IPEeIMET pacloJio’KeH B ABOMHOM (oOKyce), oKa3aTess IpeIoMIIeHUS CTEKIIa.
' HccnenoBanue cBoiicTBa M300pakeHUs, MOJYYEHHOIO C IOMOIIBIO coOMparomeit
JIMH3bI, U3MEHEHUS (DOKYCHOT'O PACCTOSHUS JIBYX CJIOXKEHHBIX JIMH3; 3aBUCHUMOCTH
yria Ope’loMIIEHUS CBETOBOTO Jiyya OT yIJla HaJeHUs Ha TPaHUIE «BO3IyX —
CTEKJIO»
397 Qusuueckue aenenusi 6 npupode: 3arMmenuss Connua u JlyHsl, nBera Ten,
. onTUYecKue sBJIeHUs B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKHM, TIEPHUCKOI, QoToanmapaT, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
il PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-uznyyenus. Peakiuu anbda-u Oera-

pacnaja




4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-gactuu. [lnanerapuas moaens aroma

4.3 CoctaB atoMHoOro0 siipa. M3otonsl

4.4 [Tepuon monypacmnanga aTOMHBIX siA€p

4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIM pPaJUOAKTUBHBIA  (OH,

4.6 KOCMHMYECKHE Jy4H, PaJUOAKTUBHOE H3Iy4YE€HUE MPHUPOJHBIX MHHEPAJIOB,
JieicTBUE paJMOAKTUBHBIX U3TYYCHUN Ha OPraHu3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAJIBbHBIN JTO3UMETp, Kamepa

BI/IHLCOHa, AACpHasd SOHEPreTuka




YYEBHO-METOJINYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

VYuebnoe nmocodue «Duzukay mis 7-9 kinaccos, aBTop: A.B.I1Epeimkun

METOJUYECKHUE MATEPHAJIBI 1JISd YYUTEJIA
Metoauueckre mocooust A YUUTENs , BKIIOYAIOIINE TEXHOJOTUYECKUE KAPThI
YPOKOB, KpUTCpUH OLICHUBAHWUA, PEeKOMCHAALNHU 1o OpraHu3anuu
HKCIIEPUMEHTAIBLHON paOOThI, TUJAKTHUYECKHE MAaTEPUAIIBI JUIsl CAMOCTOATEIbHBIX

Y KOHTPOJIBHBIX padboT

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEPHET

-myschool.eduprosvet.ru;
-interneturok.ru;
-resh.edu.ru.






