MUHUCTEPCTBO NPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU

Munucreperso oopasoBanust TyJibckoii 00J1acTH

AJIMMHHUCTPALIMS MYHUIIMIIAJIBLHOTO 00pa3oBaHusi SICHOropcKkuii paiion

MOY "Canraaosckaa CIHI"

JOOKYMEHT NOANNCAH
BNEKTPOHHOM NOAMNMUCHIO

PACCMOTPEHO

YTBEPXJIEHO
Ha 3acenanuu rnexaroru4eckoro HupexTop
COB€Ta
Yyprokuna JI.II.

Yyprokuna JLII. ITpukaz Ne338 or «31»
ITporokon Ne7 ot «29» aBrycra aprycra 2023 r.
2023 1.

PABOYAS ITIPOI'PAMMA

(ID 629774)

yueOHoro npeamera «®@usuka. ba3oBbiil ypoOBeHb)

TU1s1 0OyJaronuxcs 7-9 Kiaccon



n.Canrajgosckuii 2023

INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 10 (¢u3MKe HAa YPOBHE OCHOBHOIO 001Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToM deaepanbHOil pabodeit mporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonasanus yueoHoro npeamera «Dusukay.

ConmepxaHue mnporpamMmbl 1O (PU3MKE HaIpaBleHO Ha (opMHupoBaHHUE
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH OOYYaIOIIMUXCA W OPraHu3alui0 H3yYEHHUS
GU3MKKM Ha AESTENbHOCTHOM OCHOBE. B mporpamme mo (u3uKe y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHoro mpenMera B peanusarnuu TpedoBanuii ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METAPEIMETHBIM pe3yibTaTaM 0O0y4YeHUs, a TAKXKE
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX y4Y€OHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no gu3uke ycTaHaBIUBAET paclpeesieHHe yueOHOro Marepuania
no rojgaM oOydeHus (IO Kjlaccam), MpeajiaraeT NpUMEpPHYIO MOCIe10BaTEIbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE DPA3BUTUS MPEAMETHOrO COJAEPN AHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma 1o ¢usuke pazpaboTaHa C I€JIbIO OKa3aHUS METOAUYECKON
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurKa SBISETCS CUCTEMOOOPA3YIOIIUM /1JIsl ECTECTBEHHO-HAYUYHBIX Y4€OHBIX
PEIMETOB, MOCKOIBbKY (PM3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH,
U3y4aeMbIX XUMHEH, OM0JIOTHEH, acTpoHOMUEH U (pru3ndeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa, NMPEAOCTaBIsIET Haubojee sSCHbIe
oOpasibl MPUMEHEHHUS] HAyYHOTO METOJa MO3HAHUs, TO €CTh CIoco0a MONTy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opna W3 TJIaBHBIX 3a1ad (pU3HUEeCKoro oOpa3oBaHMsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (OPMHUPOBAHWU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usuku Ha 0a30BOM YpOBHE TMPEANOJaraeT OBJIAJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPAMOTHOCT:



HAyYHO OOBSACHATH SIBJICHUS; OLIEHUBAaTh M IOHUMAaThb OCOOEHHOCTH HAy4YHOTO
WCCJIENOBAHMS; HMHTEPIPETUPOBATh  JaHHBIE M HMCIIOJIB30BaTh  HAay4HbBIC
JI0Ka3aTeJIbCTBA JIJISl IOJIyYEHHS BBIBOJIOB.

[lenn wu3ydeHus (UMK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
ornpenenensl B KoHuenuuu mnpenojaBaHusi ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX Opranu3zanusax Poccuiickoii ®enepanuu, peaTn3yromux
OCHOBHBIE  00I11€00pa30BaTENbHBIE IIPOIPAMMBbI, YTBEPKIAEHHOM pelICHUEM
Komnernn MunucrtepcrBa npocsenieHust Poccuiickoit @enepannn (mpoToKosI oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau nzyyenus Gusnku:
npuoOpeTeHne HMHTEpeca U CTpeMJIEHHS OOydarollUMXCsl K HaydHOMY H3YYEHHIO
IPUPOABL, Pa3BUTHE UX UHTEIUIEKTYaJIbHbBIX U TBOPUYECKUX CIIOCOOHOCTEN; pa3BUTHE
NpEeACTaBICHUA O  HAy4YHOM  METOJ€ MOo3HaHus U (HOPMHUPOBAHUE
UCCJIEIOBATENILCKOIO OTHOIIECHUS K OKPYXKAIOUIUM SIBICHUAM; (POpMHUpPOBAHUE
HAay4YHOI'O0 MHPOBO33PEHHUS KaK pe3yJjbTaTa U3YYEHUs OCHOB CTPOEHHUS MATEpUU U
(GyHIaMEHTaJIbHBIX 3aKOHOB (U3MKH; (OPMUPOBAHUE IPEACTABICHUI O posU
Gu3MKKM IS pa3BUTHUS JPYI'MX ECTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;
pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oynymer npodeccuoHaaIbHOM
NeSATeTLHOCTH, CBSI3aHHOW C (DU3MKOM, MOATOTOBKA K JajbHEHIIeMy OOy4YeHUIO B
TOM HAIpPaBJICHUU.

JlocTikeHne 3THX Lelied NporpaMMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
oO1iero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1ay:

npuoOpeTeHne 3HaHWKM O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX; MPHUOOPETCHUE
YMEHUN ONUCHIBATh M OOBACHATh (DU3UYCCKHE SIBICHHUS C HCIOJIb30BAHHEM
MOJIYYCHHBIX 3HAHUI; OCBOCHUE METOJOB PEIICHUS MPOCTEHIINX pacUETHBIX 3a1a4
C HCIIOJIb30BaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUCHTUPOBAHHBIX 3a7a4; Pa3BUTHC YMCHHH HAOJIONATh MPHUPOIHBIC
SIBJICHUSI M BBITIOJHSATH OIBITHI, JTAOOpATOpHBIE PabOTHI M AKCIIEPUMEHTATIbHBIC
WCCJICJIOBAHMSI C MCTIOJb30BaHNEM U3MEPHUTEIHHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOoThl ¢ MHPOpMaIel GU3UIECKOTO COJICPKAHMUS, BKITIOUas
WH(OPMAITUI0O O COBPEMEHHBIX TOCTIDKCHHSIX (U3UKH, aHAIU3 U KPUTHYECKOE
OlICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepaMu TpoQPeCcCUOHATBLHON JCSATEIbHOCTH, CBS3aHHBIMU C
GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHUSX
(bU3uYECKON HAYKH.



Ha usyuenne ¢usuku (0a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBaHus oTBoauTCS 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HEJel0), B 8
KJ1acce — 68 JacoB (2 yaca B Heeno), B 9 kinacce — 102 gaca (3 yaca B HeCIMIO).

[Ipennaraemspiii B mporpamMme o (u3MKe nepeyeHb J1abopaTOpHBIX paboT U
OIBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTENb AEJIaeT BRIOOP MPOBEICHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HWHAMBHAYAIbHBIX OCOOCHHOCTEM
oOy4JaronMxcs, CUCKa SKCIEPUMEHTANBHBIX 3aJaHuil, IpeajaracMbiX B pamKax
OCHOBHOI'O TOCYJapCTBEHHOTI'0 3K3aMeHa Mo (pU3uKe.

COIAEPKAHUE OBYUEHUS

7 KJIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka O mpupopae. SBieHus npupoabl. PU3NUECKUE SIBICHHUS:
MEXaHUUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckue BeauuuHbl. M3mepenune ¢uszndeckux BenuunH. Duznyeckue
npubopsl. [lorpentHocts u3mepeHuit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak (¢usuka u JApyrue €CTECTBEHHbIE HAyKH HW3Y4alOT MPUPOLY.
EcTecTBeHHO-HAy4YHBIM METOJ TMO3HAHUS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SIKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE
HaOroaemMoro sipjieHus. Onucanue PU3NUEeCKUX SBJICHUHN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

Mexanuueckue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
dusnyeckrue NpUOOPHI U MpolLeIypa MPSMbIX U3MEPEHUN aHATOTOBBIM U IU(PPOBBIM
pruOOPOM.

Jlabopamopusie pabomel u onvimel.

Omnpenenenue MEHBI ISTICHUS IIKAIbl U3MEPUTEILHOTO TTprbOpa.

N3mepenue paccTosTHUMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenue TemriiepaTypbl MpU TOMOIIM KUIKOCTHOIO TEpMOMETpa W JIaTuyuKa
TeMrepaTyphbl.

[IpoBeneHue ucclieIoBaHUS MO MPOBEPKE TMIIOTE3bI: JaJbHOCTh MOJETA MIAPUKA,
MYIIEHHOT'0 TOPU30HTAJILHO, TeM 00JIblle, YeM OO0JIbIlIe BHICOTA ITyCKA.

Pa3znen 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, HMX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.



JIBrxkenue dyacTtui] BemiecTBa. CBsi3b CKOPOCTH JBMXKEHUS YaCTHUI[ C
TeMriepaTypoil. bpoyHoBckoe nBuxkeHue, auddysus. BzaumoneicTBue YacTHIl
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpUCTaITMYeCKnX) Tesl. B3auMOCBsI3b MEXy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSAX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.
Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.
Hab6monenue nuddysuu.
Habnionenue sBieHH, OOBACHAIOIIMXCA NPUTSIKEHUEM WM OTTaJIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Ornenka muaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).
OneITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHue U B3auUMOACHCTBHE TeJl.

Mexanudeckoe ABWkeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBH)KEHHE.
Cxopoctb. CpenHsii CKOPOCTh NMPU HEPABHOMEPHOM JBUKECHUU. Pacuér nmytu u
BPEMEHU JBUKEHHUSI.

SlBnenue wuHepuuu. 3aKOH WHEpLUU. B3auMonencTBHE Ten Kak MPUYHAHA
M3MEHEHHS CKOPOCTH JIBM>KEHUS Tell. Macca kak Mmepa HHEpTHOCTH Tena. [ImoTHOCTh
BeniecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMa BEILIECTBA.

Cuita Kak xapakTepHUCTHKa B3auMOJeHCTBUA Ted. Cuia ynpyrocTd W 3aKOH
I'yka. 3Mepenue CWiibl ¢ IMTOMOIIBK JUHAMOMETpA. SIBIIEHME TATOTEHUS U CUJIA
TskecTd. CHita TSHDKECTH Ha Ipyrux ruia”eTtax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAIIPaBJIEHHBIX 110 OAHOM npsiMoil. PaBHoelicTByomas cuil. Cuna TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepennie cKopoCTH NPSIMOJITUHEHHOTO ABUKEHUSI.
HaOmronenue siBfieHust HTHEPIIUH.

Hab6nronenune n3MeHeHNs: CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHEeHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CnoxeHue CHJl, HaIllpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue CKOPOCTU PAaBHOMEPHOIO JIBUKEHHUS (IIapUKa B KUAKOCTH, MOJEIN
3IIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).



Omnpenenenue cpeHeil CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapyKa MO0 HAKJIOHHOU
IIJIOCKOCTH.

OrnpeneneHue MI0OTHOCTH TBEPAOTO TENa.

OnbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh PACTSHKEHUs (AedopMaliuu) NpyKUHBI
OT MPUJIOKEHHOMN CHUJIBI.

OMnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHS OT Beca Teja
Y XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH U ra3oB.

Jasnenue. CriocoObl yMEHBIIIEHUS U YBEJIMUEHUs JaBjieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI ra3a OT o0BEéMa, Temreparyphsl. llepegaua naBieHHs
TBEPABIMUA TEJNAMU, XUJKOCTSIMU M Tra3amu. 3akoH llackans. ITHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTH JIaBJICHUS JKUAKOCTH OT TriayOuHbl. ['mapocraTudeckuit
napagokc. Coolmaromuecs: cocyibl. [ napaBiniecKkue MEXaHU3MBbl.

Atmocdepa 3emnan u atMmochepHoe aaBieHue. [IpUuuHBI CyllecTBOBaHMUS
BO3aAymHOM oOonouku 3emumn. OnbiT Toppuuemu. N3mepenue atMmocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(EPHOIr0 JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha MOrPYKEHHOE B HUX Teo. BriTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiatroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienue nencTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOM YAacTH Tejla M
TJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VcioBue miaBaHusl TEIN: IJIABaHWE WM TOTPYKEHHUE TEI B 3aBUCHUMOCTH OT
COOTHOUIEHHUSI TIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

HccnenoBanue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh
4acTH Tena.

OrnpenenieHuE BBITAIKMBAIOMIEH CUJIbI, JACHCTBYIOIIEH HA TEIO, MOTPYKEHHOE B
KHUJIKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJIIKMBAIOIIEH CWJIbL, ACHUCTBYIOIIEH HA TEJIO B
KUIKOCTH, OT MACChI TEJNA.



OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOLIEH CUIIBI, IEUCTBYIOIIECH
Ha TEJIO B XUAKOCTH, OT 00bEMa MOrpyKEHHOM B >KUJIKOCTh YacTH Tejla U OT
IJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYHPOBAHHWE JIOAKH U OIPEACIICHHE €€
Ipy30I10AbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[TpocTeie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHAsI MJI0CKOCTh. [IpaBuio
paBHOBecHs priuara. [Ipumenenne npaBuiia paBHOBECHUS pblyara K 0JIOKY.
«3onoroe  mpaBwino» MexaHuku. KIIJ[ mpocTeix  MexaHU3MOB.

[IpocTbie MEXaHU3MBI B OBITY H TEXHUKE.

Mexanuueckass o»Heprud. KuHeTuueckas W TOTEHLIHMAIbHAs 3HEPrUsl.
[IpeBpalieHre 0THOrO BUAA MEXaHUYECKOW PHEPTUU B APYTrOi. 3aKOH COXPAHECHMSI
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

[Tpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimel.
Omnpenenenrne pabOThl CWJIBI TPEHHS] MpPU PABHOMEPHOM JIBM)KEHUHM Teja IIOo
TOPU30HTAJIBHOM MMOBEPXHOCTH.
HccnenoBanue yciaoBUil paBHOBECHS pblyara.
N3mepenue KII/[ HakIIOHHOW MIIOCKOCTH.
N3yuyeHue 3aK0Ha COXpaHEHHsI MEXaHUYECKOM SHEPTHUU.
8 KUIACC

Pa3ngea 6. TenjioBbIe ABJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJEKYJ. ONbITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUH.

Mogenun TBEPAOrO, >KUAKOTO W Ta3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBONCTB ra3oB, >KUJKOCTEU U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUM MOJICKYJISPHO--KUHETUYECKOW TEOPUM.
CmaurBaHU€ M KanWUIIPHBIE sSIBICHUS. TenIoBoe paclIupeHue 1 CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHKEHUS
gacTull. BHyTpennsisi »Heprus. CmocoObl W3MEHEHUS BHYTPEHHEH DJHEpPrUu:
TerIonepeaaya u CopepiieHue padboTel. Bunbl Temionepenayu: TemionpoBOIHOCTb,
KOHBEKIIHS, U3IIyYEHHE.

KoymmuecTBO TEIUIOTHEL. YAelibHAs TEIUIOEMKOCTH BEIIeCTBA. 1eminooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. I[lnaBrmeHne wu



OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJIeJbHAsA TEIUIoTa IIJIABJICHUS.
[TapooOpazoBanue u koHaeHcauus. Mcmapenue. Kumenwe. YaenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTyphl KHIEHHS OT aTMOC(epHOro
JTaBJICHUS.

BrnaxxHocTh BO31yXa.

DHeprus TOIIMBa. Y IeJibHas TEII0Ta CrOpaHusl.

[TpuHumnIel paboThl TerwioBbIX ABuraTenaei KIIJI rerioBoro aurarens.
TerioBbie ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHHSI W TMPEBPAIICHUS SHEPrUM B TEIUIOBBIX MPOIECCaXx.

Jlemoncmpayuu.

Hab6mronenne O6poyHOBCKOTO JIBUKEHUS.
HabGmonenune nuddysuu.
HabGnronenue siBjeHU cMauMBaHUs M KallWJUISIPHBIX SIBJICHHM.
Habnronenue TemioBoro pacuvupeHus Tel.
N3meHenne pAaBieHus Tra3a IMpd H3MEHEHHMM o0O0béMa U HarpeBaHUM WU
OXJIAXKICHUU.
[IpaBuina u3MepeHus: TeMIeparypsl.
Bunae! Tenmonepenayu.
OxJaxieHue Ipu COBEPIIICHUHN PadOTHI.
HarpeBanue npu coBepiieHH pabOThl BHEITHUMU CHUJIAMHU.
CpaBHEHME TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Hab6nronenue xurenus.
Hab6nrogenune nocTossHCTBA TeMITepaTyphl MPH TIJIaBICHUH.
Mopaenu TEemIOBEIX IBUTATEIICH.
Jlabopamopuvie pabomul u onvimaol.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAUIOB OBAPEHHOM COJIM WJIK caxapa.
OnwITEl IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tell.
Omnpenenenue AaBICHUS BO3yXa B OaJUTOHE MITIPHUIIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro o0néMa u
HarpeBaHus WU OXJIAKICHUS.
[IpoBepka ruIOTE3bl JUHEHWHOM 3aBHCHUMOCTH JUIMHBI CTOJOHMKA >XHUIKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
HaOnroenne n3MeHeHNsl BHYTPEHHEN SHEPruu Tella B pe3yJibTaTe TeIionepeaadu
U paOOThl BHEIIIHUX CHII.
HccnenoBanue SBIEHUS TEIJIOOOMEHA NPH CMEIIMBAHUM XOJOJHOM M TOpsYei
BO/IBL.



OmnpeneneHrne KOJIMYECTBA TEIUIOTHI, MOJyYEHHOTO BOJON NpU TEMJIOOOMEHE ¢
HarpeThiM METAITINYECKUM LIUIUHIPOM.

Omnpenenenne yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue npoiecca UCHapeHusl.

Omnpenenenne OTHOCUTEIBLHON BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TEIUIOTHI TIaBJICHUS JIb/IA.

Paszpnen 7. diekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Ten. JIBa poaa 3NEKTpUYECKUX 3apsAnoB. BzammopneictBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aMMOJEHCTBHS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoisie. Hampsok€HHOCTH anekTpruyeckoro mois. IIpuHuumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn 3meKTpuyYecKux 3apsioB. DJIIEMEHTAPHBIM 3JIEKTPUYECKHUM 3aps.
Crpoenne aroma. IIpoBOIHMKM W JOHUAJNEKTPUKUA. 3aKOH  COXPaHEHUs
AIIEKTPUYECKOTO 3apsiia.

ONEKTPUYECKU TOK. YCIOBHS CYLIECTBOBAHUS 3JIEKTPUYECKOTO TOKa.
WM cTOYHUKM TMOCTOSSHHOTO TOKa. JIEHCTBUSI 3JIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas  1emnb. Cuna Toka. DIEKTPUYECKOE  HAIPsKEHUE.
ConpoTuBiieHHE IPOBOJHUKA. Y AENBHOE CONPOTUBIIEHUE BEIeCTBA. 3aKOH OMa
I ydacTka LEIH. ITocnenoBarenbHOE " napajuieIbHOE
COECIMHEHUE ITPOBOAHUKOB.

PaboTa 1 MOUTHOCTb 3JEKTPUUECKOTO ToKa. 3akoH [[xoyns—JIeHua.
DJeKTpUuyYecKre e U MOTPEeOUTENH dIEKTPUUecKo sHeprun B 0bITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHbIE ~ MarHuThl.  B3auMoOAEHMCTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnauTHoe rosie. MarHuTHoOE 1osje 3eMJIM U €ro 3Ha4YeHUe I KU3HHU Ha 3eMIIe.
OmneIT Opcrena.  MarHutHoe mosie 3JEKTpUYecKoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIsl HA MPOBOJAHUK C TOKOM.
DNEeKTpOABUTaTENb MOCTOSHHOIO TOKA. MICIIONb30BaHUE IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OnbiTel @apanes. SABinenue 35eKTpoMarauTHON nHAYKIuu. [IpaBuno Jlenna.
DIIEKTPOreHEPaTop. CnocoOb1 MOJTYYEHHUS ANEKTPUYECKOU SHEPIuH.
DAEKTPOCTAaHIIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Hemoncmpauyuu.

DnexTpuzauus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpPONCTBO U ACHUCTBUE IIEKTPOCKOIIA.



DJleKTpocTaTudecKasi MHIYKIHUSI.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsI0B.
[IpOBOTHUKH U AUBJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M CcTOYHHKH TTIOCTOSTHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUM TOK B JKUIKOCTH.
["a30BblIii pa3psia.
N3MepeHue CHIlbl TOKa aMIIEPMETPOM.
HN3mepeHnune 3JIeKTpUYECKOTr0 HAPSIKEHUS BOJIbTMETPOM.
Peocrar n MarasuH COnpoOTHBIICHUM.
BzaumojeiicTBrE MMOCTOSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOXXHOCTH PA3JICJICHUS TTOJIFOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OnsIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
JlercTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSHHOTO TOKA.
HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.
OnbiThl Dapajes.
3aBHCHUMOCTH HampaBJICHUS WHAYKIIMOHHOTO TOKa OT  YCJOBHUH
€ro BO3HUKHOBECHHUS.
DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
OnbITEI O HAOIIOACHUIO DJIEKTPU3ALUU TEJT UHIYKIUEH U TPU COMPUKOCHOBEHUH.
HccnenoBanue 1ercTBUA JIEKTPUUYECKOTO MOJISI HA MPOBOJHUKHU U TUIJIEKTPUKHU.
COopka u mpoBepka pabOThI JIIEKTPUICCKON IETH MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHUE HANPSIKEHUS.
HUccnenoBanne 3aBUCHUMOCTM CWJIbI  TOKa, WAYLIIETO YEPE3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUSI HA PE3UCTOPE.
OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD SJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €r0 JUIMHBI, IO TTONIEPEYHOT0 CEYEHUS U MaTepHaia.
[IpoBepka npaBuiia CIOKEHUS HANPSIKEHUN TP MTOCIECI0BATEILHOM COCIMHEHUHT
JIBYX PE3UCTOPOB.
[TIpoBepka npaBuiia jisi CHIIbI TOKA MIPU MApAJUICTIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.



OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIACIIAEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YE€PEe3 JIaMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBaTens.
HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
V3yyeHne MarHUTHOTO TIOJII TIOCTOSSHHBIX MAarHUTOB NPU MX OOBEIUHEHUU H
pa3acieHUHN.
HccnenoBanne NEMCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.
OnbITEI, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHUJIBI B3aUMOJCHUCTBUSI KATYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA M HaIllpaBJICHUS TOKA B KATYIIIKE.
N3ydeHne 1erMcTBUS MArHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u n3ydyeHue padoThl JJIEKTPOABUTATEIS.
N3mepenue KII/] anexkTpoaBUraTeabHON yCTaHOBKH.
OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW UHAYKIIUW: UCCIIETOBAHKE
VM3MEHEHUI 3HAYCHUS U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3pnen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe nBwxkeHME. MarepuanbHas Touka. (Cucrema oOTcuéra.
OTHOCHUTEIIBHOCTh MEXAHUYECKOI0 JIBHJKEHHs. PaBHOMEpHOE MNPSAMOJIMHEHHOE
nemkeHue. HepaBHomepHoe npsMonuHerHoe nBuxkeHue. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJja IIPU HEPABHOMEPHOM JBUKCHUH.

VYckopenue. PaBHOyckopeHHOe NpsMOiHHEHHoe JBuxkeHue. CB0oOOAHOE
nagenue. OnsITel [ anumes.

PaBHOMepHOE ABMXEeHHE MO OKpyxHocTu. Ilepron m vacrota oOpaieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroroHa. Bropoii 3akoH Herorona. Tperuit 3akoH HeroToHa.
[IpyHIMT CyNIepIIO3ULMHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TpEHUS CKOJIbKEHUS, CUila
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najgenus. JlBmxenune mnaHer BOkpyr Connna. IlepBas kocmmuyeckass CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue matepuanbHON TOuku. AOCOMOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynbe Tena. M3MeHenne mmiynbca. UMIynbe Cuibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.



Mexannyeckass pabota W MOHIHOCTh. PaboTa cui TsXKECTH, YIPYIroCTH,
TpeHust. CBsi3b dHepruu U padotsl. [loTeHnnanbHas SHEprus Tea, NOJHATOrO Haj
ITOBEPXHOCTHIO 3eMid. [loTeHIManbHas 3Heprus C:KaTou NpykuHbl. KuHernueckas
sHeprud. TeopeMa 0 KMHETUYECKOM 3HEPrMU. 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPI'UH.

Hemoncmpauuu.

HabmroieHue MexaHn4ecKoro ABMKEHUSI TeJla OTHOCUTENIBHO PAa3HBIX TEJI OTCUETA.
CpaBHeHHE MyTel U TPACKTOPHUI ABMKEHHUSI OJHOTO M TOTO K€ T€Jla OTHOCHTEIBHO
Pa3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.
HabGnronenue nBM>XEeHHS Tella 0 OKPY>KHOCTH.
Habnrogenne MeXaHWYECKUX SIBICHHM, NPOUCXOIAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.
3aBHCUMOCTb YCKOPEHUS TeJIa OT MACCHI TENA U IEVCTBYIOIIEW HA HETO CHJIBI.
Habnronenue paBeHCTBa CHIT IPU B3aUMOJICHCTBUM TEll.
M3meHeHue Beca Tea Mpyu yCKOPEHHOM JBHKECHUH.
[lepenaya uMIrysabca Mpy B3aMMOJEHCTBUU TE.
[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.
CoxpaHeHre NMITyJIbCca MPU HEYTIPYTOM B3aMMOJICUCTBUH.
CoxpaHeHue UMITyJibca NPy a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Hab6nronenune peakTUBHOTO ABUKEHUS.
CoxpaHeHne MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHHME MEXAHWYECKOM OSHEPruM TMpPH JBWKEHUU Tela TMOJ JCUCTBHEM
MPY>KUHBI.

Jlabopamopusie pabomel u onvimel.
KoHcTpynpoBanue Tpakra Jijisi pa3roHa M JajdlbHEUIIEro paBHOMEPHOTO JABUKEHUS
HIapUKA WIIN TEIEHKKH.
OnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WIIM JBUXKEHHUS LIapUKa IO
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue yCKOpEeHHUs Tejla TP PAaBHOYCKOPEHHOM JBMYKEHHMH 110 HAKJIOHHOW
IIJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHKECHUU
0e3 HaYaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HadaIbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK PsAJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKN BPEMEHU OJIMHAKOBBI.



HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHHUS OT CHJIbl HOPMaJIbHOTO
JTABJICHUS.
Omnpenenenue kodhGUIEEHTa TPEHUS CKOTBKCHUS.
Omnpenenenne KECTKOCTU TPYKUHBI.
Onpenenenue pabOThl CWIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tejla IIO0
TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTH NPHU MOABEME Tpy3a € HCIOJIb30BAHUEM
HEIMOJABMXKHOTO U MOABUKHOTO OJIOKOB.
N3ydeHne 3aKk0Ha COXPaHECHUS SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBIL.

KonebarensHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUN: TIEPHOI,
4acToTa, aMIUIMTyAa. MaTeMaTH4eCKuil U NPy XKUHHBIN MasTHUKU. [IpeBpamieHue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUH.

3aTyxaronme KojeObanus. BoiHykneHHble — KosieOaHus. Pe3oHaHc.
MexaHnuyeckue  BOJIHBL. CporicTBa MexaHW4yeckux  BOJH. [IpomonbHbIE
Y TIOTIEPEYHbBIE BOJIHBI. JnuHa BOJIHBI 151 CKOPOCTb €€

PaCIIpOCTpaHCHHUA. MexaHn4ecKHUe BOJIHEI B TBépI[OM TCIIC, CEHCMMYECKHE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MH(}pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.
HabGnronenue xonedanuii Ted Mo AEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6mronenue konedanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJICOaHUM B pe30HaHCa.
PacnipocTpaneHne npo10IbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICIIH ).
Habnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie pabomel u onvimel.
Omnpenenenre 4acTOThHI U MEPUO/Ia KOJICOaHU MaTEMAaTHIECKOTO MasiTHUKA.
Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCMMOCTH TIEpHOIa KOJICOAHMI TTOIBEIICHHOTO K HUTH TPy3a OT
JUTHHBI HUTH.
HccnenoBanre 3aBUCUMOCTH TIEpUOia KOJIeOaHH PYKUHHOTO MAaSTHUKA OT MACCHI
rpy3a.
[TpoBepka HE3aBUCUMOCTH TEpUOIa KOJIeOaHUI TPpy3a, MOJIBEIICHHOTO K HUTH, OT
MaccChI Tpy3a.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpUOJia KOJIEOAHUH MPYKMHHOTO
MasiTHUKA OT MacCChl Tpy3a M )KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHus: CBOOOTHOTO TaACHMUS.



Pazgea 10. DneKTpOMarHuTHoe MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTpOMarHuTHele  BoJHBIL.  CBolicTBa
ANEKTpOMarHuTHbIX BOJH. [llkama smekTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

OnexTpomarHuTHas npupoga ceera. CKopocTh cBera. BoJIHOBbIE CBOMCTBA
CBETA.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

N3yyeHue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TeNe(oHA.

Pasznea 11. CBeroBble siBJICHHS.

JlyueBas  momenp  cBera.  Mcrounmku — cBera.  [IpaAmonmHeEnHOE
pacnpoctpanenue cseta. 3atMenus Connna u JIynsl. Otpaxenue ceera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUs CBETA.

[Ipenomiuenue ceera. 3akoH npenomiieHus ceera. [lonHoe BHyTpeHHEE
OTpaXCHUE CBETA. Hcrnonb30BaHue MOJHOTO BHYTPEHHETO
OTPaXEHUSI B ONTHUYECKUX CBETOBOJAX.

JIunza. Xopa nyueit B iuH3e. Ontuyeckas cucteMa poroanmapara, MUKpOCKONa
u Teseckomna. a3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OnbiTel HetoToHa. CroxeHue
CHEKTpalbHBIX IBETOB. J{Mcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ 1yden B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Monenb riasa.

Pasnosxenune 6enoro cBera B CEKTP.

[Tonyuenue 6e0ro cBETa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnsie padomul u onvimel.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yrja MaJeHHUs.

N3ydeHne xapakTepUCTUK H300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.



HccnenoBanue 3aBUCMMOCTH yIJia MPEJIOMJICHUS CBETOBOTO Jyda OT yTJia MaJieHus
Ha TPaHUIIE «BO3AYX—CTEKIIO».
[Toy4yenmne n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.
OmnpeneneHue GOKYCHOTO paCCTOSHUS U ONITUYECKOM CHIIbI COOMPAIOIICH JTNH3BI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnbITEl IO BOCHPUATHIO LIBETA MPEAMETOB MPHU UX HAOIIOJEHUU Yepe3 IBETOBBIC
(UIBTPHI.

Pa3nen 12. KBanroBble AIBJI€HHUS.

OnbiTel Pe3epdopna u mmanerapHass monenb atoma. Mojens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eta- u ramma-usinydeHus. CTpoeHUEe aTOMHOIO
anpa. Hykionnas Mozens aroMHoro sapa. HM3orombel. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHMS 3apsAOBOrO M MAacCOBOTO YHUCEIN.
OHeprus cBsI3M aTOMHBIX saep. CBs3b Macchl U dHEpruu. Peakuun cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

Snepnas sHepreruka. JleMCTBHS paJMOAKTUBHBIX W3JIy4YCHUN Ha JKHUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpbl pa3IM4yHbIX Ia30B.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYYCHUH.

Perucrpanust u3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrogeHue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: W3MEPEHUE SHEPTUU YaCTHUIBI IO TOPMO3HOMY MyTH (TIO
dboTorpadusim).

W3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-00001AKOIIMIT MOYIb.

[ToBTOpUTENHEHO--0000IAOIINN MOYJIb MPEAHA3HAYEH ISl CUCTEMATU3 AU
1 00001IIeHHS IPEIMETHOTO COJICPIKAHMSI M OTIBITA IEITEILHOCTH,
MPUOOPETEHHOTO TPU M3YUYCHUH BCETO Kypca QU3HKH, a TAaKKe IS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIINX ATOT yUEOHBIN MpeIMET.

[Ipu “3ydeHUU JAHHOTO MOAYJSl PEATM3YIOTCA M CUCTEMATU3UPYIOTCS BUJIbI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHHE MPEIMETHBIX U



METalpeJMETHBIX  MUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHAasi T'PAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIIEIOBAaHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (U3HUCCKHE
ABJICHUS, NPUMEHSS TOJIYYEHHbIE 3HAHMWS, pEIIaTh 33Ja4d, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTEP JaHHOTO pa3/ielia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHSIOT 3aaHUs], B KOTOPBIX UM IpeJiaracTcs:
Ha OCHOBE IMOJYYEHHBIX 3HAHUM Pacro3HaBaTh U HAYYHO OOBSICHITH
¢duznyeckre SBICHHUS B OKPYXKalolled MNpUpPOJAE U TOBCEIHEBHOM >KU3HH;
HCITI0JIb30BATh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUMN, B TOM
YHUCIIE U1 MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE€ OCHOBBI HauWOOJie€ BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOT0 UCTIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPrMH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX M3BECTHBIX BUJIOB
DHEPIUH.
IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA TPOTI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOILEro 0Opa3oBaHUsS HANPaBJIEHO
Ha JOCTUXEHHE JIMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

B pesynbraTe nzydueHus Gu3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
y oOyuarorierocsi 0yayT copMUPOBaHbI CIASAYIONINE JIMYHOCTHBIC PE3yJIbTaThl B
YaCTH:
1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

O MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON
bu3nUecKoil HayKH;

g [ICHHOCTHOE OTHOIICHHE K JOCTHIKCHHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB; 2)
rPa’KAAHCKOI0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

g TOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U 3THYECKHX NPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM TMPUMEHEHHEM JTOCTIKCHHM
busuKy;

O OCO3HAHUC BAXHOCTHU MOPAJIbHO--3THUYCCKUX IPHHOUIIOB B ACATCIBHOCTHU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:



a BOCHPUATHE ICTETUUYECKUX KadecTB (PU3MUECKON HAyKd: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH; 4) HEHHOCTH HAY4YHOIO
MO3HAHUSA:

O OCO3HaHUE LEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa
NO3HAHUSI MHUpPA, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, Ba)KHEHIIEW COCTaBISIOLICH
KynbTypel; [ pa3sBurue  HaydyHoH  JOOO3HATENILHOCTH, HHTEpeca K
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

5) popmupoBaHus KYJbTYPbI 310POBbSI M 3IMOIUOHAJIBLHOTO OJiaronosayums: O
OCO3HaHME IIEHHOCTH Oe3omacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTU TpaBWI OE30MACHOrO TIOBEICHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C DSJICKTPUYECKUM M TEIUIOBBIM OOOPYJOBAaHHUEM B
JIOMAIITHUX yCIIOBUSX;

g c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUn, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TAaKOI'O K€ MpaBa y APYroro 4ejaoBeka; 6) Tpya10BOro BOCIUTAHUS:

d AKTUBHOE Y4acTHE B PEUICHUU NMPAKTUYECKUX 3a7a4 (B paMKaxX CEMbH,
o0pa3zoBaTeILHON OpraHu3alliu, ropojia, Kpas) TEXHOJIOTHYECKOU U COLIMAIBbHOM
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCie U Pu3nyeckux 3Hanuii; 0 uaTepec k
MPAKTUYECKOMY M3YyUECHHIO TIpodeccHii, CBSI3aHHBIX ¢ (DU3UKOM;

7) 3KOJIOTUYECKOT0 BOCITUTAHMS

g OpUEHTAllUS Ha TMPUMEHEHHE (U3MYECKUX 3HAHUM Ui pelieHus 3a1ad B
00J1acTU OKPY>KAroIIEH Cpe/ibl, INIAHUPOBAHUS MOCTYIIKOB U OIIEHKH WX BO3MOMKHBIX
MOCIICICTBUUI JIUISL OKPYIKAIOILIEN CPEbI;

a OCO3HaHUE TJI00AJTBPHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM M myTell ux
peleHus;

8) axjanTanuu K U3MEHSAIOUIUMCH YCJIOBUAM COLHAJIBHOU M NPUPOIHOM
cpeasbl:

O NOTPEOHOCTh BO B3aUMOJCHCTBMM NPU BBINOJHEHWU HCCIENOBAaHUN U
MPOEKTOB (PU3NYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM JAPYTHX;

O MOBBIIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3
MPAKTUYECKYIO AEATEIIbHOCTD;

g MOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHCIIe ()OPMYITHUPOBATH
UJIEH, TIOHATHS, TUTIOTE3hI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

g OCO3HaHMUE Ne(PUITMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH
buzukwy;



a IUIAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3UUECKHUX

3HaHuil; [ cTpemiieHHe aHanM3upOBaTh M BBIABIATH B3aWMOCBS3U MPUPOJIBI,
o0I1IecTBa ¥ PKOHOMHUKH, B TOM YHCJIE C UCTIOIb30BaHHEM (PU3NUECKHUX 3HAHUH;

O OLICHKAa CBOUX JEHUCTBUU C YYETOM BIMSHUS Ha OKPYXKAIOIIYIO Cpemy,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIICICTBUM.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbrare ocBoeHUs pOrpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOydaromierocss OyayT c(opMuUpoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TTO3HABATEIbHbIC YHUBEPCATbHBIE YI€OHBIEC ICHCTBUS,
KOMMYHHUKAaTHBHbIE  YHUBEpCAJbHblE  y4yeOHblE  JEHCTBUS,  PETYJSATUBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jiornueckue aelcTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIC MpPHU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBaTh CYIIECTBEHHBIH MNpHU3HAK KiIaCCH(UKAIUU, OCHOBAHHUS IS
0000IIEHNsST W CpaBHEHMS; BBISBISATh 3aKOHOMEPHOCTH M MPOTUBOpPEYHUS B
paccMaTtpuBaeMbIX (akTax, TaHHBIX U HAOIIOJICHUSIX, OTHOCAIIUXCS K (PU3NUECKUM
SIBIICHUSIM;

BBISIBJISITH IPUYMHHO--CJICCTBEHHBIC CBS3H MPU M3YyUCHUH (DU3NUECKUX SBICHUMN U
MPOIIECCOB, JeiaTh BBIBOALI C MCIIOJIB30BAHMEM JCAYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOUCHU, BBIIBUTATh THUIIOTE3bl O B3aMMOCBS3SIX (DU3NYECKUX BEJIMUWH;
CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydeOHoW Qu3nueckod 3amadu
(cpaBHEHHE HECKOJBKHMX BapHAHTOB PEIICHHS, BHIOOp Hanbojee MOAXOISIIETO C
y4ETOM CaMOCTOSITETLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.

WCIIOJIb30BaTh  BOINPOCHl KAK HMCCIENOBATEIbCKANM HWHCTPYMEHT TIO3HAHWS,
MPOBOJIUTH TI0O CaMOCTOSTEILHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIN
(GU3UYSCKUI AKCIEPUMEHT, HEOOJbIIOe HCCIeA0BaHUE (HU3UUCCKOTO SBIICHMS;
OIICHMBATh Ha MPUMEHHMOCTD U JJOCTOBEPHOCTH HH(OPMAITUIO, TOTYYESHHYIO B XO/I€
WCCJICIOBAHMSI MJTH SKCTIICPUMEHTA; CAMOCTOSATEIHLHO (DOPMYIUPOBATh 000OIICHUS U
BBIBOJIBI TI0 pe3yjbTaTaM NPOBENEHHOTO HAONIOACHUS, OIBITa, HUCCICIOBAHMUS;
MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3HUYECKUX IPOIECCOB, a



TaK)K€ BBIIBUraTh MPEANOJIOKEHUSI 00 HMX pPAa3sBUTUM B HOBBIX YCIOBUSX H
KOHTEKCTaXx.

Pabora ¢ undopmanmeii:

INPUMEHSATH Pa3IMYHbIE METO/Ibl, HHCTPYMEHThI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOPMAIIMHU WK TaHHBIX C YYETOM MPENIOKEHHOHN yueOHOM (hru3nueckoi 3a1auu;
aHaJIN3UpOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPHPETUPOBATH  HMH(OOPMALNIO
pa3iMuYHBIX BUAOB W (OpM TMPENCTaBICHHUS; CaMOCTOSATEIbHO BBIOHUPAThH
ONTUMAaJIbHYIO (OpMY IIPEICTAaBICHHS MHPOPMALIMU U WILTIOCTPUPOBATh PELIacMble
3aJaud  HECJOXXHBIMU CXEMaMH, JuarpamMmamMu, HWHOM Tpadukod U HX
KOMOMHAITUSIMH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

B X0JI¢ 00CYXJI€HHsI y4ueOHOro Marepuania, pe3yslbTaToB Ja0OpPaTOPHBIX padoT U
IIPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYLIECTBY OOCYK/1a€MOIl TEMbl M BBICKA3bIBATH
UJIeH, HAlleJICHHbIE Ha PEIICHHE 3aJaud W MOAJEpkKaHUEe OJIarokeaaTeabHOCTH
OOIIEHUS; COMOCTABISITh CBOM CYXACHHUS C CYXICHUSAMH JIPYTMX YYaCTHUKOB
Juanora, oOHapyKUBaTh pa3IMyle U CXOACTBO MO3ULHIL;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX U IMCBMEHHBIX TEKCTAaX;

yOJMYHO MPEACTABIATH PE3YJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa
(9KCiepuMeHTa,  MCCIEAOBaHWs, IMPOEKTa); IMOHUMAaTb M  HCIOJIb30BaTh
MPEUMYIECTBA KOMAaHIHOM U MHAMBUIyaIbHOW paOOThI TP PEIIEHUN KOHKPETHOU
¢du3nyeckoil mpoOaemMsl;

IPUHUMATh LIEJIA COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €€
JNOCTH)KEHHIO:  paclpelesisiTh poyid, OOCYKJaTh MpPOLECChl M Pe3yJbTaThl
COBMECTHOM paboThl, 0000IIaTh MHEHUSI HECKOJBKUX JIIOJEH; BBIMIOJHATH CBOIO
4acThb paboThl, JOCTUTass KaUYeCTBEHHOI'O pe3ysibTaTa 10 CBOEMY HAlpaBlICHUIO U
KOOPJIMHUPYS CBOU JIEUCTBUSI C IPYTUMHU YJIEHAMU KOMAaH/bl; OLICHUBATh KA4€CTBO
CBOETO BKJaJa B OOHMM TOPOAYKT MO KPUTEPUSM, CaMOCTOSATEIHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

BBISBJISITE TPOOJIEMBl B JKU3HEHHBIX W YYE€OHBIX CHUTYyaIUsX, TPEOYIOIUX s
pemeHuss (QU3MYECKUX 3HAHWW; OPHEHTHPOBATHCS B PA3NHYHBIX TMOIX0JAX
NPUHATUS pellieHuH (MHIMBUyalbHOE, MPUHSITHE PEIICHUs B TPYyMIE, MPUHATHE
PEIICHUI TPYTIOii); CAMOCTOSTEIHHO COCTABIISATH AJITOPUTM PEIICHUS (HPU3UIECKOM
3aJ1ayy WM TUTaHA UCCIIEOBAHUS C YIETOM NUMEIOIINXCS PECYPCOB U COOCTBEHHBIX



BO3MOXXHOCTEM, apryMEHTHPOBATh IMPEJIaraéMble BapUaHThl PELICHUW; JENaTh
BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH UHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OIEHKY CHUTyalldd W TMpejarath IUIaH €€ H3MEHEHMUS;
OOBSCHATh TPUYHMHBI JTOCTUKEHUS (HEIOCTHKCHHS) PE3yIbTaTOB JEATECIHLHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY; BHOCUTh KOPPEKTHUBHI B I€SITEIILHOCTD (B
TOM YHCJIE B XO/1 BBITOJIHEHUS (PU3NUECKOTO UCCIIEI0BAHUS WJIU POEKTa) HA OCHOBE
HOBBIX OOCTOSITENIHCTB, W3MEHHUBIIMXCS CHUTyalldd, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEN; OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBUSIM;
CTaBUTh ce0s HA MECTO JIpYyroro 4YeJoBeKa B XOJ€ CHopa WIM JUCKYCCHUU Ha
Hay4YHYI0 TE€MY, MOHMMaTb MOTHUBBI, HAMEPEHUS W JIOTUKY JAPYroro; Mpu3HaBaTh
CBOE MPABO Ha OMIMOKY MpHU pelieHnH (HU3NUECKUX 3a/1ad WK B YTBEPXKICHUSAX Ha
Hay4YHBIE TEMBI M TaKOE e IIPaBo JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIty 00yueHus B 7 KJjiacce TPEeIMETHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJI30BaTh TMOHATHSA: (U3MUECKHME W XUMUYECKHUE SBJICHUSA, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHUIIB (PU3NUECKUX BEIIMUNH, aTOM, MOJICKYJIa,
arperaTHple  COCTOSIHMsSI ~ BemlecTBa  (TBEpAoe, IKHAKOE, Ta3000pas3Hoe),
MEXaHUYECKOE JBWKEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTopuUsi, paBHOJACUCTBYyIOMmAs cuia, Aedopmanus (ympyras, MjacThudeckas),
HEBECOMOCTH, COOOIIAIOIITUECS COCYIbl; pa3audaTh sABjeHus (quddys3us, TermioBoe
JBIDKEHUE YaCTHII BEIIECTBA, PABHOMEPHOE JIBI)KCHHE, HEPABHOMEPHOE JIBMKCHHE,
WHEPIUS, B3aUMOJICHCTBUE TEJ, PAaBHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpaleHus, mepenada AaBiICHUS TBEPABIMU TeJaMHU, XUIAKOCTIMU W Ta3aMH,
aTMOC(epHOE JaBJICHUE, TUTABAHUE TEII, TPEBPAIICHUS MEXaHHUECKOW SHEPTHUH ) 110
OMMMCAHUIO UX XapaKTePHBIX CBOWCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (DU3UYECKOE SBIICHHUE; PACTIO3HABATH MPOSBICHUE U3YUYCHHBIX (DU3UICCKUX
SIBJICHMA B OKPY>KaroIIeM MHUpPE, B TOM 4YHCIIe (DU3UYCCKUE SBICHUS B IPUPOIC:
MIPUMEPHI JIBIDKCHHS C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOW M HEKWBOW MPUPOJIE,
JIEHCTBHE CUJIBI TPCHHS B TIPHUPOJC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JTaBIICHUS
Ha JKMBOW OpPraHW3M, IUIaBaHWE pbHIO, phUArd B TeEJE€ 4YEJIOBEKa, MPHU HTOM
MEPEBOIUTH MPAKTUIECCKYIO 33729y B yUeOHYIO, BBIJEIAThH CYIIIECTBEHHBIE CBOHCTBA
(npu3Haku) (U3HYECKUX SBJICHHUM; ONMUCHIBATH M3Y4YEHHbIE CBOMCTBA TEl U
dusznyeckue SBIEHUS, HCHONB3ys (U3MUECKHE BEIWYHHBI (Macca, OO0BEM,
IJIOTHOCTH BEILECTBA, BPEMS, TyTh, CKOPOCTh, CPEIIHAS CKOPOCTh, CHJIa YIPYTOCTH,



CWJIa TSDKECTH, BEC Tejla, CHIIa TPEHUs, JaBiIeHue (TBEPIOTo Tela, KUAKOCTH, raza),
BBITAJIKMBAIONIAS CHUJIa, MEXaHUYEeCKasi paboTa, MOIIHOCTh, MJIEYO CHJIbl, MOMEHT
CHIIbI, KO3(PQUIMEHT TMOJE3HOTO JEWCTBUA MEXaHU3MOB, KHHETHYECKas U
NOTEHIMANbHAS SHEPTUs), MPU ONUCAHUU NPABUIBHO TPAKTOBATh (PU3MUYECKUN
CMBICT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W EOUHHIBI (PU3NIECKUX
BEJIMYMH, HAaXOJUTh (YOPMYIIbI, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIUYHHY C
JPYTUMU BETMYMHAMU, CTPOUTH TpaUKU M3YyUEHHBIX 3aBUCUMOCTEHN (U3HUECKUX
BEJIMUMH; XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHHUS U TPOIIECCHI,
UCIIOJIb3Ysl TIpaBWJIa CIIOKEHUSI CUi (BAOJIb OJHOW MpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MpaBWIO paBHOBecus pblyara (0J0Ka), «30J10TOE
MIPaBUJIO» MEXAHHUKH, 3aKOH COXPAaHEHUS] MEXaHHMYECKOW SHEPTUH, IIPU STOM J1aBATh
CIIOBECHYIO (OpPMYJIMpPOBKY 3aKOHa U 3alUCBhIBaTh €ro MAaTeMaTH4YeCcKOoe
BBIPAKEHHE; OOBACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM
YuCcl€ M B KOHTEKCTE CHUTyallUid MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IIPUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTh OOBsCHEHHUE u3z 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUM,
¢u3NYEeCKUX 3aKOHAa WJIM 3aKOHOMEPHOCTH; pellaTh pacu€THble 3agaud B 1-2
NEHCTBUS, UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE BETUYUHBIL:
Ha OCHOBE aHAJIN3a YCJIOBUA 3a/1a4d 3alMCBHIBATh KPATKOE YCIIOBHUE, MOJICTABIATH
¢uznyeckre BeITUUUHbI B (POPMYIIBI U TPOBOAUTH PacUEThI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOIMMBbIE [JIi pElIeHUs 3aJady, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3MYECKON BEJIMYMHBI, PACIIO3HABATH MPOOIEMBbI, KOTOPhIE MOXHO
PELIUTh MPU MOMOIIHU (PU3MUECKUX METOJIOB, B ONIMCAHUU UCCIIEOBAHUSI BBIICIATD
IIPOBEPSIEMOE TMPENAINONOKEHNUE (TUIIOTE3y), pa3IvyaTb W HMHTEPIPETUPOBATH
MOJTyYEHHBIN pe3ynbTaT, HAXOJUTh OLIMOKHU B XOJI€ ONbITA, AEJIATh BBIBOJIBI MO €TI0
pe3yabTaTaMm; MPOBOAUTH OMNBITHI MO HAOMIOACHUIO (PU3MUECKHUX SIBICHUM WM
bu3nueckux CBOMCTB Ted: (POPMYJIHPOBATH MPOBEPSAEMbIE MPEIIOTOKEHUS,
coOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000PYI0BaHMsI, 3aMChIBATh X0 OMBITA U
bopMyIUpPOBAThH BHIBOJIBI,

BBITIOJIHATH MPSIMbIe U3MEPEHUS PACCTOSIHMSI, BDEMEHHU, MACChI Tella, 00bEMa, CHUIIbI
U TEMIEepaTrypbl C HCHOJb30BAHUEM aHAJOTOBBIX M IIU(PPOBBIX NPUOOPOB,
3aMMChIBATH NTOKA3aHUS MPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM MOTPENTHOCTH
U3MEPEHUI; TPOBOAUTH HCCIICI0BAaHUE 3aBHCUMOCTH OJTHON (PHM3HYECKON BETUIMHBI
OT IpYro# C UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUI (3aBUCHMOCTH ITyTH PABHOMEPHO
JBH>KYILETOCS TE€JIa OT BPEMEHHU JBUKEHHUS TEJIA, CUIIbl TPEHUS CKOJIBKEHUS OT Beca
TeJa, KadecTBa 00pabOTKU MOBEPXHOCTEH TEJl U HE3aBUCUMOCTH CHUJIBI TPEHHS OT
IJIOIIAIA CONPUKOCHOBEHHMSI TE€J, CUJIbl YINPYTOCTH OT YJIJWHEHUS MPYKUHBI,
BBITAJIKMBAIONIEH CUJIBI OT O00BbEMA MOTPYKEHHOM YacTU Telda U OT IUIOTHOCTU
KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha KOTOPYIO



HOTPYKEHO TEJO, YCIOBUM IIaBaHMsI TEJI, YCIIOBUM PaBHOBECHS pblyara u OJOKOB),
y4acTBOBaTh B IUIAHMPOBAHUM Y4€OHOTO HMCCIEIOBAHUSA, COOUMpaTh YCTAaHOBKY U
BBITIOJHATH U3MEPEHUs, CIIEAYs MPEJIOKEHHOMY IJIaHy, GUKCUPOBATH PE3yIbTaThl
HOJyYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEIMUYUH B BUJIE NIPEUIOKEHHBIX TaOINIl U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHUs] (PU3NUECKHX BEIWYHH (TIOTHOCTH BEIECTBA
KUIKOCTH M TBEPAOrO Tena, CUia TPEHUS CKOJIBKEHHs, JABJICHHUE BO3]yXa,
BBITAJIKMBAIOIIAS. CHJIA, JECUCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTh TEJIO,
KO3 UITUEHT OJIE3HOTO ACHCTBHS IPOCTHIX MEXAaHU3MOB), CIEYS MTPEAT0KEHHON
UHCTPYKUMU: TpPU BBIIOJIHEHUH H3MEPEHUNH COOUpPATh HKCHEPUMEHTAIbHYIO
YCTAaHOBKY M BBIYMCIATH 3HAYEHHE HMCKOMOW BEJIMYMHBI; COOJIOJATh IpaBuia
TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000pYA0BaHUEM; YKA3bIBATh
IOPUHLIUIBI JIEHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECBl, TEPMOMETD,
JUHAMOMETp, COOOMIAOIIMECs COoCyAbl, OapoMeTp, pblYar, MOJIBHKHBIA H
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTEepPU30BaTh MPUHUMUIBI JIEUCTBUS M3YYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHMS (B TOM YHUCIE: MOAIIUIHUKUA, YCTPOMCTBO
BOJONIPOBO/IA, TUAPABINYECKHI IIPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTOJIb3Yys 3HAHUS O CBOMCTBAX (DU3NUECKUX SIBIICHUN U HEOOXOAUMBIC
¢usznyeckue 3aKOHbl U 3aKOHOMEPHOCTH; MPHUBOJAWUTH NpUMEPHl (HAXOAUTH
uHGOpPMAIMIO 0 IpUMepax) NPaKTUUECKOT0 UCIIOIb30BaHus (PU3HUECKUX 3HAaHUH B
MOBCEIHEBHON KU3HM JJIsI OOecleueHus: Oe30MacHOCTH Mpu OOpalieHuu ¢
npuOopaMu U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 37J0POBbs U COOTIOACHHUS
HOPM JKOJIOTHYECKOr0 TMOBEJAEHUS B OKPY’KAIOIIEH Cpelie; OCYIIECTBIATh OTOOP
MCTOYHUKOB MH(popMaluu B HTepHETE B COOTBETCTBUHU C 33JaHHBIM IMOMCKOBBIM
3alpOCOM, HAa OCHOBE HMMEIOUIMXCS 3HAHUM W NYTEM CpPABHEHUS pa3IMYHBIX
MCTOYHHUKOB BBIIENATh MH(OpPMAIMIO, KOTOpas SBISETCA MPOTHUBOPEYMBOM WU
MOJKET OBITh HEJOCTOBEPHOI; UCMOIb30BaTh MPU BBHITOJHEHUN YUEOHBIX 3aJaHUN
HAYYHO--TIOMYJIAPHYIO JIUTEPATYypy (PUINYECKOTO COACpPKAHMS, CIPABOYHBIC
MaTepuaibl, pecypcbl ceth WHTepHeT, BiajaeTh NpuéMaMu KOHCHEKTUPOBAHUS
TeKcTa, npeoOpa3zoBaHusl MHPOPMAIMKM W3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHbIE KPATKHE MMUCbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE 2—
3 MCTOYHHMKOB MH(pOPMALMK (PUINYECKOTO COJEpKaHMs, B TOM UYUCIE MyOIMYHO
JieNaTh KpaTkue COOOIIEHHs O Pe3yIbTaTaX MPOEKTOB WM YUeOHBIX HCCIEA0BaHUH,
IIPY 3TOM TI'PaMOTHO HCIIOJIb30BaTh WM3yYCHHBI IOHATHWHBINA ammapar Kypca
(bu3MKH, COMPOBOXKIATH BHICTYIUICHUE MPE3CHTALMEH; IPU BBHITIOJHEHUHN Y4eOHBIX
MPOEKTOB U UCCIEIOBAHUMN pacnpeessiTh 00sI3aHHOCTHU B TPYIINE B COOTBETCTBUH C
IIOCTABJICHHBIMHU 3a/1a4aMH, CJIEINUTH 3a BBIIIOJHEHUEM IUIAHA IEHCTBUM, aIEKBAaTHO



OLICHHUBATDH COOCTBEHHBIH BKJIal B OCATCIBHOCTL TIPYIIIIBI, BbICTPpAUBATH
KOMMYHHKATUBHOC B3aI/IMOI[eI‘/’ICTBI/IC, YUUTBIBAsI MHCHHUC OKPYIKAIOIIUX.

K xoHiy o0yueHus B 8 kJj1acce mpeaMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUYAIOIINXCS YMEHUM:
MCIIOJIB30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBHKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKHE U aMOpdHbIe Tela,
HACBHIIIIEHHBIH M HEHACHIIIEHHBIA Map, BJIAXKHOCTh BO3JyXa, TeMIIEpaTypa,
BHYTPEHHSS SHEPTHUs, TEINIOBOUW JBUTATENb, SJIEMEHTAPHBIN JICKTPUUECKUM 3apsif,
AJIEKTPUYECKOE T0JIe, TPOBOJHUKN U JUAICKTPUKU, TTOCTOSHHBIN 3JIEKTPUUECKUM
TOK, MarHUTHOE TMOJie; pa3iNyaTh SBJICHUS (TEIJIOBOE PACIIMPEHHE U CHKaTHe,
TeIionepeaaya, TEIUIOBOE PAaBHOBECHE, CMAayMBaHUE, KalWUISAPHBIC SIBJICHUS,
UCIIapeHne, KOHACH CAlNsI, TUIaBJICHUE, KpUCTAJIu3aIus (OTBEpAEBaHNE), KUTICHHE,
Temonepeaaya (TErIONpPOBOJHOCTb, KOHBEKITUS, U3TYUYCHHE), DIECKTPU3ALIUS Te,
B3aUMOJICHCTBUE 3apsiA0B, ACHCTBUS AIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MArHUTOB, JICMCTBUE MArHUTHOTO MOJSl Ha MPOBOJHUK C TOKOM,
AIICKTPOMArHUTHASI MHIYKIIHS ) TIO OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OMBITOB, JICMOHCTPHUPYIOIIMX JaHHOE (DU3UYECKOe SBIICHHE; paclio3HaBaTh
MPOSIBJICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUIN B OKPYXKAIOIIEM MUPE, B TOM YHUCIIE
(dbu3nYecKUe SBJICHUS B IPHUPOJIC: TOBEPXHOCTHOE HATSHKEHHE M KaIWJUISIPHBIC
SABJICHUSI B TMPUPOAE, KPUCTAUILI B Tpupoje, uznydenue CoJiHIa, 3amMep3aHue
BOJOEMOB, MOpPCKHE Opu3bl, oOpa3oBaHUE pOCHI, TyMaHa, WHeEs, CHera,
AIICKTPUYECKUE SIBJICHUS B aTtMocdepe, 2JIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3emiu, Apeid MoarCcoB, Pojib MATHUTHOTO MOJIS [ )KU3HU Ha
3emiie, OISPHOE CUSTHHE, TTPH TOM ITEPEBOUTH IMMPAKTUICCKYIO 33/1a4y B yUeOHYIO,
BBIJICJISATh CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKK) (PU3HUECKUX SIBJICHUM; ONTUCHIBATH
W3yYCHHbIC CBOWCTBA Tel W (U3UYECKUE SBICHUS, MCHOJB3YyS (PU3UUYECKUE
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTHS, KOJIMYECTBO TEIUIOTHI, YAEIbHas
TEIUIOEMKOCTh BEIIECTBa, yJEJIbHAas TEIloTa IUIABJICHUS, YielbHAs TEIIoTa
napooOpa3oBaHus, yJieJIbHasl TeIJIOTa CrOPaHus TOILIMBA, KOA(PHUIIMEHT MOJIE3HOTO
JIEVCTBHS TEMJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTD BO34YyXa, dJIEKTPUUECKUI
3apsii, CWJIa TOKa, JJICKTPUUYECKOE HAmpsHKEHUE, COMPOTHUBJICHUE MPOBOIHUKA,
yIEIbHOE COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUYECKOTO TOKA),
IpU  ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (U3UYECKUH CMBICI HCTIOIB3YEMbIX
BEJIMYMH, 0003HAYCHUSI U EIUHUIIBI (PU3MUECKUX BEJIIMYMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIONTUE TAHHYIO0 (DH3UYECKYIO BETUYMHY C APYTHMMH BEIIMYWHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;
XapaKTepHU30BaTh CBOWMCTBA Tej, (PU3MYECKUE SBICHUS W IPOIECCHI, MCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUU CTPOCHUS BELIECTBA,
MPUHIUAIN CYHEPHO3UIIUA TI0JIeH (Ha KA4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs



3apsna, 3akoH OMa i ydacTka Lenw, 3akoH /[xoynsa—JIeHna, 3aKk0H COXpaHEHHUs
SHEPIrUM, IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlUCBIBATh €r0
MaTeMaTHYECKOE BhIpaKEHUE; O0OBACHATH PU3NYECKUE MPOIIECCH] U CBOICTBA TEJ, B
TOM 4YHCJIE U B KOHTEKCTE€ CHUTyallld IPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3M, CTPOUTh OOBsICHEHHME u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PM3UYECKUX SBIICHUM,
(¢u3NYECKUX 3aKOHOB WJIM 3aKOHOMEpPHOCTEH; pellaTh pacu€THble 3ajadd B 2—3
NEHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKIE BETUYUHBIL:
Ha OCHOBE aHaJIM3a YCJIOBMs 3aJayd 3allUCHIBATH KPATKOE YCIOBUE, BBIABIATH
HEJOCTAaTOK JaHHBIX JUIsl peIleHUs 3a7audd, BBIOUPATh 3aKOHBI U (OPMYJIBI,
HEO0OXoAUMbIE JJI €€ pelieHus, MPOBOJUTh PAcU€Thl U CPaBHUBATH MOJYYEHHOE
3HaueHUe (PU3NUECKON BEIMYUHBI C W3BECTHBIMU JIAHHBIMH; paclO3HABaTh
npoOJEMBI, KOTOPbIE MOXXHO PEIINTh MpPHU IMOMOIIM (PUINYECKUX METOMAOB,
WCIIOJNBb3Yys ONMCAHHUE HCCIENOBAHUsS, BBIIACIATH NMPOBEPSIEMOE IPEAIIONOKEHHUE,
OLICHMBATh MPAaBWIBHOCTh NOpPSJKA MPOBEACHUS HMCCICIOBAHUS, J1€JaTh BBIBOJBI;
MPOBOJUTH OMNBITHl MO HAOTIOAEHUIO (U3MYECKUX SIBICHUNH WM (PU3NYECKUX
CBOMCTB Ten (KanWUISpHbIC SIBJICHUS, 3aBUCUMOCTb JABJICHHS BO3AyXa OT €ro
o0bEMa, TemmepaTyphl, CKOPOCTH TMpoliecca OCThIBAaHMS M HarpeBaHus Ipu
U3Jy4eHUH OT ILIBETa H3JIydarouied (Mmorionjaroumeii) MoBepXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPATypbl >KUJIKOCTH W IUIOIIAAA €€ IOBEPXHOCTH,
DIEKTpU3aLMs TEJI U B3aMMOJEUCTBUE AJIEKTPUUYECKUX 3apsAI0B, B3AUMOJACHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB,
JNEHUCTBHSI MarHUTHOTO ITOJISI HA MPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUTATENSI MOCTOSSHHOTO TOKA): (POPMYJIHMPOBATH MPOBEPSIEMbIE
OPEINOJIOKEHUsI, CcOOUpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000pyAOBaHMUS,
OIKCHIBATh XO/JI OMbITa U (POPMYIUPOBATH BHIBOIBI; BHIIIOJIHATH IPSAMbIE H3MEPEHUS
TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/1YyXa, CHJIBI TOKA, HANPSHKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MNPUOOPOB M JATYMKOB (PU3NYECKUX BEIMYMH,
CpaBHUBATh pe3yJbTaThl H3MEPEHUM C Y4E€TOM 3aJaHHOW  aOCOIIOTHOM
NOTPENIHOCTH; MPOBOJUTh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW (u3HuecKon
BEJIMYUHBI OT JPYroil € HCIOJb30BAHWEM MPSIMBIX H3MEPEHHH (3aBHCHMOCTH
CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIAAN IONEPEYHOTO CEUYCHHS U
YACJIBHOTO COIPOTUBIICHHS BEIIECTBA MPOBOJHMKA, CWJIBI TOKA, MAYILETO 4Yepes3
IIPOBOJHUK, OT HAIIPSKEHUS HA MPOBOJAHUKE, UCCIIENOBAHUE MTOCIEA0BATEIBLHOTO U
[apajuIeIbHOTO  COEIMHEHUM TMPOBOJHUKOB): IUIAHUPOBAaTh  HCCJEIOBAHUE,
coOMpaTh YCTaHOBKY M BBIIIOJIHATh U3MEPEHUS, CIENys NPEMJ0KEHHOMY IUIAHY,
(uKcHpoBaTh pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH B BHUJIE€ TaOJIuIl U TpauKOB,
JIeNaTh BBIBOJBI 1O pe3ysIbTaTaM MCCIIEIOBAHNUS; IPOBOJAUTH KOCBEHHBIE U3MEPEHHUS
¢usznyeckux BenuuMH (yaenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBIICHHE



MIPOBOJIHUKA, pab0Ta U MOIIIHOCTH JIEKTPUUECKOTO TOKA): INIAHUPOBATh U3MEPEHUS,
coOHpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIAeAYs MPEAJI0KEHHON UHCTPYKIIUU, U
BBIUUCIISTh 3HAYCHUE BEJIMYUHBL; COOIOIAaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MPH
paboTe ¢ 1abopaTOpHBIM 000PYTIOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONMOPOM Ha WX OMUCAHUS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEpPMETpP, BOJBTMETP, CUETUMK IIICKTPUUECKOU
SHEPrUH, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIbHBIE AIIEKTPONPUOOPHI
(mpuMepBbI), ANEKTPUUECKUE MPEAOXPAHUTENHN, SIEKTPOMArHHUT, JIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKA), WCIIOJIb3ysl 3HaHUS O CBOMCTBAaX (PU3WYECKUX SIBICHUU U
HEo0X0ouMbIe GU3NYECKUE 3aKOHOMEPHOCTH; PACTIO3HABATh MIPOCTHIE TEXHUIECKHUE
YCTPOMCTBA U U3MEPUTEIbHBIE MPUOOPHI MO CXeMaM M CXEMaTUYHBIM PUCYHKaM
(KMJIKOCTHBI ~ TEpPMOMETp, TEPMOC, TIICUXPOMETpP, THUTPOMETp, JBUTATEIb
BHYTPEHHETO CTOPaHMsl, JIEKTPOCKOII, PEOCTAT), COCTABIISATH CXEMBI AIEKTPUIECKUX
Hernen ¢ mociieIoBaTeIbHBIM U MapajuieIbHBIM COCIMHEHUEM JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHHUS 3JIEMEHTOB AJICKTPUUYECKHUX IICTICH; TPUBOIUTH MPUMEPHI
(HaxoauTh HMHPOPMALMIO O TMpUMEpax) MPAKTUYECKOIO  HCIOJIb30BAHUS
bu3nYecKuX 3HaHWN B TOBCEAHEBHOM KU3HU JIJIsi 0OecreueHust 0€30MacHOCTH MPU
oOpalieHuu ¢ MpuOOpamMu U TEXHHUYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3I0POBbS
U COOJIOACHMST HOPM DKOJIOTUYECKOTO TIOBEIEHUS B OKpY’Kalolled cpene;
OCYIIECTBJIATh MOUCK MH(pOpMaIuu (u3nuecKoro cojepkanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHWN M MyTEM CPaBHEHUS JIOMOJHHUTEILHBIX HCTOYHUKOB
BBIICNISITH MH(MOPMAIINIO, KOTOpas SBISIETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJOCTOBEPHOW; HMCIOIB30BaTh MPH BBHIMOJHEHWH YYEOHBIX 3aJaHU Hay4dHO-
-TIONYJISIPHYIO JIUTEPATYpy (PU3HMUECKOTO COACpKaHMs, CIPABOYHBIE MaTEpUalbl,
pecypcbl cetu HWHTepHeT, BiajeTh mNpuEéMaMud KOHCHEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHPOpPMAIK U3 OAHON 3HAKOBOW CHCTEMBI B IPYTYIO; CO37aBaTh
COOCTBEHHBIC TUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHN s, 0000111as nH)OpMAIUIO
U3 HECKOJBKMX HMCTOYHHKOB (DM3MUECKOTO COJEPIKAHMsI, B TOM YHCIIC MyOIUIHO
MIPEJICTaBISITh PE3yIbTAThI MPOSKTHOM MM UCCIIEIOBATEILCKOM NEATENBHOCTH, TIPU
TOM TPaMOTHO HCIIOJIb30BaTh M3YUYCHHBIA MOHATHUHBINA ammapar Kypca (GU3UKH,
COIMPOBOXK/IATh BBICTYIUICHHE TIPE3CHTAIIUCH; TPH BBITIOJITHCHUH YICOHBIX TIPOSKTOB
U MCCIIeIOBaHUN (DU3MUECKUX MPOIIECCOB PACTIPEACATh O0S3aHHOCTH B TPYIIIE B
COOTBETCTBHM C TIOCTABJICHHBIMU 3aJjadaMH, CJCAUTHh 32 BBIIOJHCHHEM ILIaHA
JNEUCTBUNA U KOPPEKTHPOBATH €ro, aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEATEeTbHOCTh TPYIIBI, BBICTPAWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K xonIy 00yueHus B 9 kJjiacce mpeIMETHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:



WCIIOJIB30BaTh IOHATHUA: CHCTEMA OTCUYETA, MATEPUAIBbHAs TOYKA, TPAEKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXAaHWYECKOro  JBWXKEHMs,  jAepopmainus  (ymnpyras,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H
HEePErpy3KH, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPIOTO
TeJaa, PaBHOBECHE, MEXAHMYECKHE KOJieOaHUs M BOJHBI, 3BYK, HH(pa3ByK H
YIIBTPA3BYK, AJIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JTANbHO30PKOCTb, CIIEKTPhl UCIYCKAHUS M IOTJIOLICHUS, anbda-,
Oera- W ramMma-u3JIy4yeHUs, MU30TOMNbI, SACPHAs SHEPIreTHKA; pa3linyaTh SIBJICHUS
(paBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABH)KEHUE, PABHOYCKOPEHHOE
IpSIMOJIMHEMHOE JBUKEHHUE, CBOOOIHOE MaJIeHUE TEJ, pABHOMEPHOE JBUKEHHE IO
OKPYXHOCTH, B3aUMOJICUCTBHE TE€J, PEAKTUBHOE JBW)XXEHHE, KOJeOaTelIbHOe
JNBUKEHHE (3aTyXalollue M BbIHYXKJCHHbIE KOJI€OaHMs), PE30HAHC, BOJIHOBOE
JBUKEHUE, OTPAKEHUE 3BYKa, MPSMOJIMHENHOE paclpoCTpaHEHUE, OTPAKEHUE U
IPEJOMJICHUE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHUE OE€Ioro
CBETa B CIIEKTP U CIIOKEHHE CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCHUS CBETA, ECTECTBEHHAS
pPaMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHMYATOro CHEKTpa M3JIy4YeHHus) IO
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (PU3UYECKOE SIBICHUE; pacllO3HABATh MPOSBICHUE N3YYECHHBIX (PU3NYECKUX
SBJICHUA B OKpYXKarolleM MHUpe (B TOM uucie (PU3HUECKHUE SIBICHHUS B MPUPOJE:
IPWINBBl W OTJUBBI, JBWKEHUE IUTaHeT COJHEYHOW CHUCTEMBI, PEaKTHBHOE
JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB )KMBOTHBIMHU, 3€MJIETPSICEHUE,
celiCMUYECKrEe BOJIHBI, IlyHAMH, 3X0, LIBETA TE€J, ONTUYECKUE SBJICHUS B MPUPO/IE,
OMOJIOrMYecKOe JEWCTBHE BUIUMOTO, YJIbTPA(PHOJIETOBOIO M PEHTIE€HOBCKOIO
U3JIyYeHUM, €CTECTBEHHBbIA  PaJMOAKTUBHBIM  (OH, KOCMHYECKHE JIy4YH,
PaAMOAaKTUBHOE W3JIyYEHHUE INPUPOIHBIX MHUHEPAIOB, JNEHCTBUE PATUOAKTUBHBIX
U3JIyY€HHUI HA OPraHu3M YeJIOBEKa), TPU 3TOM MEPEBOANTH MPAKTUYECKYIO 3a/1a4y
B y4eOHYI0, BbIICNIATh CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHN) (PU3NYECKUX SIBJICHUN;
ONKCHIBAaTh HM3yYEHHbIE CBOWCTBA Tel U (U3UUECKHUE SBICHUS, HCIOIb3YS
bu3znueckue BeIMYMHBI (CpeoHsiE W MTHOBEHHass CKOpPOCTb Teja Mpu
HEPaBHOMEPHOM JIBJKEHHH, YCKOPEHHUE, TIEPEMEILICHNE, MyTh, YTI0Bas CKOPOCTH,
CHJ1a TPEHUSI, CUJIa YIIPYTOCTH, CUJla TSDKECTH, YCKOPEHHE CBOOOTHOTO Ma/IeHus, BEC
Teaa, UMITYJIbC Tela, UMIYJIbC CHJIbI, MeXaHuW4yeckas padoTa W MOIIHOCTH,
NOTEHIMAJIbHASL DHEPrusi Tejla, MOJHATOIO0 HaJ IOBEPXHOCTBIO  3€MIIH,
NOTEHIMAIbHASL 3HEPrUsl CXKATOW MpYKUHbI, KHUHETHYECKas SHEpPrus, IOJHas
MEXaHUYECKasl PHEPIHsl, IEPUOJ U YacTOTa KOJeOaHW, AJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKAa3aTejb IMPEIOMIIEHUS CpPElbl), NpU
ONKCAaHUU TPABUIBHO TPAKTOBaThb (PU3MYECKUI CMBICI HCIIOJIb3YEMBIX BEJIUYMH,
0003HaUYeHHUs W €IMHULBl (U3MYECKUX BEJIWYMH, HAXOOUTh (OpPMYIIHI,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NYECKYIO BEITUUYHHY C JPYTMMH BEITMYUHAMHU, CTPOUTH



rpaUKy M3yYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEJIMYMH; XapaKTepU30BaTh
CBOMCTBA TeJl, PU3NUYECKUE SABJICHUS M IPOLECCHI, UCIIOJb3Ysl 3aKOH COXPAHEHUs
SHEPrUH, 3aKOH BCEMHUPHOTO TATOTECHHUS, MPUHIUI CYNEPIO3ULUN CHUJI, IPUHIIMII
oTHocuTenpHOCTH ["anmunes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHs HMITYJIbCA,
3aKOHBI OTPaXEHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXPAaHEHUsS 3apsiIOBOTO U
MacCcOBOTO YHCENl TpHU SAJIEPHBIX pEaKlusiX, MpPU ITOM JaBaThb CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBaTh €0 MATEMATUYECKOE BBIPAXKEHHE; OOBSICHATD
¢dusznyecKkrue MpoIecchl U CBOMCTBA TEl, B TOM YHWCJIE MU B KOHTEKCTE CUTyalluil
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBbIBIATb IPUUYUHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX I11aroB C ONOPOM Ha 2—3 N3Y4YEHHBIX
CBOMCTBAa (PU3MYECKHUX SIBICHUM, (PU3NYECKHUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pemath pacu€THble 3a1adyu (OMHMpAIOLIUEcs] Ha CUCTEMYy U3 2-3 ypaBHEHHI),
UCTIOJNB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE (PH3NUECKIE BEIUYUHBI: HA OCHOBE
aHalli3a yCIIOBUS 3aJ]aud 3alHChIBAaTh KPATKOE yCIOBHE, BHISIBISTH HEJOCTAIOIINE
WIN W30bITOYHBIE JAHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE JIs
peleHusi, MPOBOAUTh pPACUETHl M OICHUBATH PEATUCTHYHOCTH TOIYYECHHOTO
3HaYCHUs] (PU3NYECKOW BEJIMYMHBI; pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO
pELInTh MPU MOMOLIN (PU3HUUECKUX METOJI0B, UCIIOJIb3YS OMMCAaHUE UCCIIEOBAHMUS,
BBIICTISITh TIPOBEPSIEMOE TPEAINONIOKEHNE, OIEHUBATh MPAaBUIBHOCTH MOPSIKA
IPOBEJCHUS HCCIIEAOBAHUSA, JeJIaTh BBIBOJbI, MHTEPIPETUPOBATH PE3YJbTaTh
HaAOJI0/ICHUI 1 OTIBITOB; IPOBOAUTD OTIBITHI IO HAOMIOIEHUIO (DU3UUECKUX SIBJICHUIA
Wi (U3NYECKUX CBOWCTB TeNl (M3ydyeHHe BTOporo 3akoHa HbloTOHA, 3akoHa
COXPaHEHUs SHEPTUH, 3aBUCUMOCTD I1epH0/1a KOJIeOaHUH NPYKUHHOTO MasgTHUKA OT
Macchl Tpy3a W KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTYJbI MAaJIbIX
Kosie0aHul, MPSIMOJIMHENHOE pacTpOCTpaHEHHE CBETA, pPa3yiosKeHHE OEIoro cBeTa B
CHEKTp, H3Y4YCHHE CBOMCTB HU300paKeHHsI B IUIOCKOM 3€pKaje M CBOMCTB
n300pakeHusi TpeaMeTra B coOuparolied JIMH3e, HAONIOJEHHWE CIUIONIIHBIX W
JUHEHYaThIX CHEKTPOB HU3IYUYEHHS): CaMOCTOATEIbHO COOMpaTh YCTAaHOBKY W3
U30BITOYHOTO HaOOpa 00OpYyIOBaHMS, OMHUCHIBATH XOJ OIBITA U €r0 Pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIBI,

IPOBOAUTDH MPHU HEOOXOAUMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, OMpenessis cpeaHee
3HAUEHUE U3MEpPSIeMON BelMYUHBI ((DOKYCHOE pacCTOsSIHUE COOUpAIOLIEH JIMH3BI),
000CHOBBIBaTh BHIOOP cI0c00a M3MepeHus (M3MEPUTEINHHOTO MPUOOpa);
IPOBOAUTD UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYHH C UCTIOIb30BaHUEM
OpSIMBIX HM3MEPEHUN (3aBUCUMOCTb IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBMKEHUM ©0€3 HayallbHOM CKOpOCTH, MepHoja KojeOaHWH MaTeMaTU4ecKOro
MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXEHUS CBETA OT yIJia MaJeHUs U
yriaa  OpejJoMJIEHHss OT yIja [aAeHMs): [UIAHUPOBaTh  HCCIIENOBaHUE,
CaMOCTOSITENIbHO cOOUpaTh YCTaHOBKY, (PUKCHPOBATH pPE3YyJbTaThl MOIYyYECHHOU



3aBHCUMOCTH (PU3MUECKUX BEJIMYHMH B BUE TaOIUI] U rpauKOB, J1e71aTh BEIBOJIBI IO
pe3ysibTaTaM HCCJIEI0BaHUs; IMPOBOJUTh KOCBEHHBIE H3MEPEHMs (PU3HUECKUX
BEJIMUUH (CPEIHss CKOPOCTh M YCKOPEHHUE Tea MPH PaBHOYCKOPEHHOM JIBUKCHHH,
YCKOpEHUEe CBOOOJHOIO MAJCHMSI, KECTKOCTh MPYKUHBI, KOA(P(UIHUEHT TpeHus
CKOJIb)KEHUS, MEXaHW4YecKas paboTa U MOIIHOCTb, YAaCTOTa U MEPUOJ KoJeOaHui
MaTEeMaTHYECKOTO0 M TPYKMHHOTO MAasTHHUKOB, OINTHYECKass Cuia coOuparomien
JWH3bl,  PAAMOAKTUBHBIM  (OH):  IJIAHUPOBATH  HU3MEpPEHUs,  CcoOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBITIOJIHATH U3MEPEHHUS, CIEAYs MPEII0KEHHON
UHCTPYKLUH, BBIUUCIATH 3HAUYEHUE BEJIMYMHBI M aHAJIU3UPOBATH IOJyYEHHBIE
pe3ysbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH M3MEpEeHHil; co0to1aTh MpaBuia
TEXHUKHU 0€30MaCHOCTU TpU padoTe ¢ JIabopaTOPHBIM 00OPYAOBAHUEM; PA3IUYATh
OCHOBHBIE TPU3HAKK H3YYEHHBIX (U3NYECKUX MOJIEJeil: MaTepuaibHas TOUKa,
aOCOJIOTHO TBEPAOE TENIO, TOYEUHbIM HCTOYHUK CBETAa, JIy4, TOHKas JMH3a,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs! MOJIENTb aTOMHOTO SIApa; XapaKTepru30BaTh
IPUHLIUIIBI AEUCTBUSI U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM Ha
UX OmucaHus (B TOM YHCIE: CIOUAOMETpP, MATYUKH TOJOXKEHHS, PACCTOSHUA U
YCKOpEHUs, pakera, »HXOJOT, OYKH, Iepuckom, (QoToanmapar, ONTHYECKHUE
CBETOBO/Ibl, CIEKTPOCKOIN, JO3UMETp, Kamepa BuiibcoHa), ucmnonb3ys 3HaHUS O
CBOMCTBax (hPM3MUECKUX SIBICHUN U HEOOXOIuMble (PU3MUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIECCOB TIpH
pelieHnr y4eOHO--TIPAKTUYECKUX 3a/lad, ONTHYECKHE CXEMBbl JUIS TMOCTPOCHHS
M300paKEHUI B TNIOCKOM 3€pKaJie U cCoOOMparoiei JIMH3E;

NPUBOAUTH TNPUMEPHl (HAXOAWUTh HH(OPMALMIO O NPHUMEPAX) MNPAKTUYECKOTO
UCTIONb30BaHUsl (DU3MUECKUX 3HAHWW B TOBCETHEBHOW >KM3HM ISl 0OECTICUEHUs
0e30macHOCTH TIPU OOpaIleHWHd ¢ TMPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS M COONIOACHUS HOPM 3KOJOTUYECKOrOo TOBEACHHUS B
OKpYXalollel Ccpele; OCYIIeCTBIATh TMOWUCK HHPOpMaUU  (PU3UYECKOTO
conepxkanusi B MHTepHere, camocrosTensHO (OpMYIUpys MOMCKOBBIM 3arpoc,
HAXOJIUTh MMYTH ONPEAEICHUS JOCTOBEPHOCTH MOJTYyYEeHHON MH(OpPMAIIMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCTIONBb30BaTh TIPHU  BBITIOJIHEHWH YYEOHBIX 3allaHuil  HAyIHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIIPABOUYHBIE MaTE€pHAIbl, PECYPChl CETU
WuTepuer, BianeTe npuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, NpeoOpa3oBaHus
uH(pOpMAaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCHMEHHBIE W YCTHbIE COOOILIECHUSI Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COAEPKAHUA, MyOIUYHO
IPEJCTaBIISITh PE3YIbTAThl IPOSKTHOM MM UCCIIE0BATEIbCKOMN AEATENBHOCTH, IPU
TOM TPAMOTHO HCHOJIB30BAaTh WM3YYEHHBIM NOHATUHWHBIA anmapar u3y4aeMoro



paznena (UMK W CONPOBOXAATh BBICTYIUIGHHE Tpe3eHTAlMed ¢ Y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHbIE
KoanuectBo yacos (mpoBbIe)

Ne HauMenoBauue pa3esioB U TeM KOHTpOHBHLIe HpaKTI/I‘IQCKI/Ie 06pa30BaTeJIbHBIe

n/n NPOrpamMMblI Bceero padoTbI padoThI pecypcbl

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
11 2 0 0 bubmuorexa [JOK

' ®dusuka - HayKa 0 IPUPOJIE https://m.edso00.ru/7f416194
19 2 0 0 bu6mmoreka [IOK

' DU3NYECKUE BETUUNHBI https://m.edsoo.ru/7f416194
13 2 0 1 bu6mmoreka [IOK

' EcTecTBeHHOHAy4HBIN METOJ ITIO3HAHUSA https://m.edsoo.ru/7f416194

6

Hroro no pazneny

Pasnea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
21 1 0 1 bu6mmoreka [IOK

' CrpoeHue BemiecTBa https://m.edsoo.ru/7f416194

JIB>KeHue U B3aUMOICCTBUE YaCTHUII bubnmnoreka [JOK
2.2 2 0 1
BEIIECTBA https://m.edsoo.ru/7f416194

23 2 1 1 bubmuorexa [JOK

' ArperaTHbI€ COCTOSIHHSI BEIIECTBA https://m.edso00.ru/7f416194

5
Hroro no pazneny



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tejl

31 3 bubmuorexa [JOK

' MexaHn4eckoe ABHKCHHE https://m.edsoo.ru/7f416194
39 4 bu6mmoreka [IOK

' Nuepuusi, Mmacca, IMIOTHOCTD https://m.edso00.ru/7f416194
33 14 bubmuoreka [JOK

' Cuna. Bunbl cun https://m.eds00.ru/7f416194

21

Hroro no pasneny

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPIABIMU 3 bubnnorexa [JOK

' TEJIaMH, )KUJIKOCTAMH U Ta3aMu https://m.edso00.ru/7f416194
42 5 bubnuoreka [{OK

' JlaBineHue KUJIKOCTH https://m.edsoo.ru/7f416194
43 6 bubmmoreka IIOK

' ATMOcC]epHOe aBiIeHHE https://m.edsoo.ru/7f416194
44 JelicTBHE KUIKOCTH U ra3a Ha MOrpyKEHHOE B 7 bubnnorexa [JOK

' HUX TEJIO0 https://m.edso00.ru/7f416194

21

Hroro no pazneny

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
51 3 bubmuoreka [{OK

) PabGora 1 MmomiHOCTH https://m.edsoo.ru/7f416194
59 5 but6mmoreka [IOK

ITpocTeie MEXaHU3MBI

https://m.edsoo.ru/7f416194
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53 4 1 0 bubnunoreka LIOK

' MexaHu4deckasi SHEprust https://m.edso00.ru/7f416194

12

Hroro no pazneny

PesepBHOe Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 15

8 KUIIACC

DJIeKTPOHHbIE
KosmuecTBo yacos (undpoBbIe)
HaumeHoBaHue pa3/ie/ioB U TeM Konrtposabhbie [IpakTnueckune oOpa3oBaTe/bHbIE

Ne /| mporpaMmbl Bcero padoThI padoTbI pecypcbl

Paznen 1. TenioBble siBeHUs
11 . 0 0 bu6mmoreka [JOK

' CtpoeHue u cBOWCTBA BeLIeCTBa https://m.edsoo.ru/7f4181ce
12 21 1 5 bubmuorexa [JOK

' TennoBsle mpoLeccsl https://m.edsoo.ru/7f4181ce

28

Hroro no pazneny

Paspnen 2. DuekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DNeKTpUUIECKHEe 3apsibl. 3apsHKEHHBIE Tela U - 0 1 bubnmoreka [JOK

' WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
29 20 1 v bu6mmorexa [IOK

' IToCTOSIHHBIN 2EKTPUYECKUNA TOK https://m.edsoo.ru/7f4181ce
23 6 1 15 bubmuorexa [JOK

MaruuTHbIe SIBJICHUS

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



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

24 DJNeKTpOMarHuTHasE UHYKIUS 4 0 0 https://m.edsoo.ru/7f4181ce
37
Hroro no pazneny
PezepBHOE Bpemst 3
OBULIEE KOJIMYECTBO YACOB I10 68 3 14.5
I[MPOT'PAMME
9 KUIACC
DJIeKTPOHHbIE
Kosaun4vecTBo 4acoB (undpoBbIe)
HaunmeHoBaHMe pa3je/ioB U TeM KonTposabHbie [IpakTuueckue oOpa3oBaTesbHbIE
Ne /| mporpaMmbl Bcero padoThI padoTbI pecypcbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHudeckoe JIBHKEHHUE U CTIOCOOBI €T0 bu6mmoreka [IOK
11 10 0 1
OTHMCaHUS https://m.edsoo.ru/7f41a4a6
12 } 20 1 3 bu6mmoreka [IOK
BzaumoneiicTBue Ten https://m.edsoo.ru/7f41a4a6
13 10 0 3 bu6mmorexa [IOK
3aKOHBI COXpaHEHUs https://m.edsoo.ru/7f41a4a6
40
Hroro no pazneny
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
21 7 0 3 bubnmoreka [JOK

Mexannueckue KoneOaHus

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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2.2

MexaHn4eckue BOJIHbL. 3BYK

8

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

15

Pasznen 3. 3HeKTp0M3FHI/ITHOC moJi€ " 3JICKTPOMAIHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 bubnmoreka [JOK

' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6

6

Hroro no pasneny

Pa3znea 4. CBeToBbIe IBJICHHS
41 6 bubmuorexa [JOK

' 3aKOHBI paCIIpOCTPAaHEHUS CBETA https://m.edsoo.ru/7f41a4a6
42 6 bu6mmoreka [IOK

' JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
43 3 bubmuorexa [JOK

' Paznoxxenue 6emoro cBera B CEKTP https://m.edsoo.ru/7f41a4a6

Uroro no pazaeny 15

Pa3nen 5. KBanToBBIC SIBJICHUSA
51 4 bu6mmoreka [IOK

' Hcnyckanne u MoronieHue cBeTa aToMOM https://m.edsoo.ru/7f41a4a6
50 6 bu6mmorexa [IOK

' CtpoeHnne aToOMHOTO siApa https://m.edsoo.ru/7f41a4a6
53 7 bubnmoreka [JOK

S nepHble peakunun

https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny

17

Paszneu 6. [loBTOpUTEIbHO-00001IAK0IIMIA MOAYJIb

[ToBTOpEeHME M 000OIIIEHNE COMEPIKAHUS bubnmoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
9
Uroro no pazneny
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
uugposbie
Ne Konrpoabnbie| IIpakruyeckue ofpasoBaTelbHbIE
n/n Tema ypoka Bcero padoThI padoTsbI pecypchl

1 ®dusuka — HayKa o npupoze. AsneHus
MPUPOJIBI

2 ®dusnuecKkue SIBICHUS

3 Ou3nyecKue BEIIMYUHBI U X U3MEPEHHE
VYpok-uccnenosanue "M3mepenne

4 TEMIIEpaTyphl IIPU IOMOIIH KHJIKOCTHOTO 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 Meroasl HayuyHoro mno3HaHus. OnucaHue bubnmnorexa [JOK
(bu3HYECKUX SIBICHUHN C IOMOIIBI0 MOIeTEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenoBanue "[IpoBepka runoTess:

6 JAIbHOCTH MOJETA HIapuKa, MyIEHHOTO 1
TOPU30HTANILHO, TEM O0JIbllIEe, UeM OoJblle
BBICOTA ITycKa"

7 Crpoenue BeniecTBa. ONbITHL, JOKa3bIBAIOIINE bubnnorexa [JOK
JIMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBU>KeHME YyacTHI] BELIECTBA bubmorexa [TOK

https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoanue «OMbITHI 110 1
HAOIIO/IEHUIO TETUIOBOTO PACIIUPEHUS Ta30B)»

10 ArperaTHbple COCTOSIHHSI BEIIECTBA



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

OcoOeHHOCTH arperaTHbIX COCTOSHUI BOJBI.
O6061mmenue no pazaeny «llepBonavanbHbie

bu6nmoreka [IOK

11 CBGICHHS O CTPOCHHH BEIIECTRAN https://m.edsoo.ru/ff0a0378
12 Mexannueckoe 1BukeHue. PaBHomepHoe u Bu6muoteka [JOK
HEPABHOMEPHOE JIBH)KEHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 CKopocTe. EHHHIB CKOPOCTH https://m.edsoo.ru/ff0a079c
14 PacueT nmytu 1 BpeMeHU ABUKECHUS bubmorexa LIOK
yt P A https://m.edsoo.ru/ff0a0ae4
bubnuoreka [IOK
15 HNuepunsa. Macca — Mepa HHEPTHOCTH T https://m.eds00.ru/ff0a0cL0
16 IInoTHOCTE BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0Bbema Tena 1o ero MmIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenune
IJIOTHOCTH TBEPAOTO TEIa»
18 Pemenne 3aga4 mo teme "IIMoTHOCTH bu6nmorexa LIOK
BeniecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
Jlabopatopnast  pabora  «M3yueHue
20 3aBUCUMOCTH pacTshKeHHs (edopMarivm)
MPY>KUAHBI OT PUJIOKEHHON CHITBI»
21 [[SIBnenue TsroTenus. Cuia TSHKeCTH
22 bubmunorexa [IOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
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CBs13bp MEXly CUJION TSKECTH U MAcCOM Tela.
Bec tema. Pemenne 3aga4 mo teme "Cuia
TsoKECTH"

Cuna TSKeCTU Ha IPYTUX IUIaHeTax. bubmuorexa [IOK

23
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

o4 bubnunorexa LIOK
H3mepenue cun. Juaamomerp https://m.edsoo.ru/ff0al8cc

o5 bub6nmoreka [IOK
Bec tena. HeBecomocTh https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 bubnuorexa [IOK
OJIHOM IpsiIMOI1. PaBHOAEHCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3anau no teme "PaBHozelcTBYIOLIAs
cun”

28 Cwiia Tpenust u e€ Bubl. TpeHue B IPUPOAC U bubmmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHast pabora «3yuenue

29 3aBUCHUMOCTH CHUJIBI TPEHHS CKOJTBKCHHS OT bubnnorexa [JOK
CHUJIbI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemienue 3a1au Ha onpeneneHne
PaBHOACHCTBYIOLIECH CUIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 « a(bnqecfoe n3o0pakeHue cmn, «CHIIb» bubmorexa HOK

P N p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CUIT»
KontponpHass pabora 1mo  TeMawm:
32 «Mexanunueckoe aBuxkeHUe», «Macca,

IUIOTHOCTBY, «Bec Tenay, «['paduueckoe
nu300paxenue cuimy, «CHUITbD)



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

33 Hasnenne. CriocoObl yMEHbILICHUS U Bu6muoteka [JOK
YBEJIMUCHHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBienue raza. 3aBUCUMOCTD JIaBJICHUS rasza bubmmoreka [JOK

34 N
oT 00BEMa, TeMIiepaTypsl https://m.edsoo.ru/ff0a2376

35 [lepenaya naBneHus TBEPABIMU TEIAMH, bubnuoreka [IOK
JKUJKOCTSAMHU U razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B ®UIKOCTH U T'a3e, BRI3BAHHOE bubnmnoreka HOK
IEUCTBUEM CHIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «/laBnenue B bubnuoreka [{OK
JKUIKOCTH M Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 Bbu6nunoreka LIOK
CooOmaromuecs COCyIbI https://m.edsoo.ru/ff0a2970

39 bubnuoreka [{OK
I'mapaBauyeckuit mpecc https://m.edsoo.ru/ff0a3136

40 ManomMertpsl. I1opiHEBOM KUIKOCTHBIN HACOC

41 ATmocdepa 3eMiIH U IpUYHHBL €€ bubnuoreka [JOK
CYIIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

bu6nmmoteka LIOK

42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNE https://m.edsoo.ru/ff0azbsa
N3mepenue armocdepnoro gasnenus. Onpit bubmmnoreka HOK

43 -

Toppuuennu https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuoteka [JOK
BBICOTBI HaJ| YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapometp-anepoua. AtmocdepHoe AaBICHUE bubnuoteka [JOK

45 .

Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amay mo Teme " AtmocdepHoe

nasieHue"



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
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/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE

bu6nmoreka [IOK

47
B HUX T€J0. ApXUMeI0Ba cuila https://m.edsoo.ru/ff0a3276
JlaGopatopnast pabora «OmnpeneneHue
48 BBITAJIKMBAOIICH CHIIBI, IEUCTBYIONICH HA bubnuorexa [JOK
TEJI0, OTPYKEHHOE B KUJIKOCTh) https://m.edsoo.ru/ff0a33fc
JlabGopaTopHas paboTa 1o Teme
«HccneqoBanue 3aBUCHMOCTH BECa Tejla B bubmmoreka [JOK
49 BOJIE OT 00BEMA MOIPY’KEHHOM B KUIKOCTh https://m.edsoo.ru/ff0a3514
YaCcTH Tea»
bubnunoreka LIOK
50 IT
flaparme et https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
ompezeneHue e€ rpy3onoabEMHocTH"
EGIHGHI/IG 3aga4 no remaM: «llmaBanue cyqos. BuGmmotexa LIOK
5 OSILYXOHJ;IaBaHI/Ie», «JlaBieHHe TBEPABIX TEN, https://m.eds00.ru/ff0a3654
KUJKOCTEH U Ta30B)»
53 KonTponbhas pabota mo Teme «JlaBnenue
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»
bu6nmorexa LIOK
54 Mexanunueckasi pabota
XATHHCCKad paboT https://m.edsoo.ru/ff0a3f82
55 Momnocts. EquHuner MOImHuoCcTH but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuétr MOIHOCTH,

pa3BuBaeMou MpH Mo IbEME TI0 JiecTHHUIIE"



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpocteie Mexanu3mel. Peryar. PaBHoBecue

S7
CHUJI Ha pblyare
Peruaru B TexHUKe, OBITY M TIPHUPOJIEC.

58 JlaGopaTopHas pabora «I/}IICCJIGII:O]faHI/IC 0.5 bubmorexa LIOK

patoprai p ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pbIdyara
Pentenue 3amau mo teMe «Y CIIOBUA bub6nmmoreka [IOK

59 :
pPaBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesHoro nercTBus

60 Mexanu3ma. Jlaboparopnas pabora 0.5
«3mepenue KII/] HakIOHHOM MIIOCKOCTH

61 Pemenue 3agau mo Teme "Pabora, MOITHOCTb, bubnunoreka LIOK
KITT" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sueprusi. Kunernueckas u bubnnorexa [JOK
MOTEHIMAIbHAs SHEPT Ul https://m.edsoo.ru/ff0a4252

63 bubnunoreka LIOK
3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAJIBHOE OIPEIEIICHHE

64 M3MEHEHNUS KHHETHYECKON 1 MOTEHIINAIbHON 1
SHEPIHH MPU CKaTbIBAHUM TeJ1a IO HAKJIOHHOU
MJI0CKOCTH"

65 KonTponsHnas pabora o teme «Pabora u
MOIIHOCTb. DHEPTUSD)

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubmuorexa [IOK
"MexaHn4ecKkoe aOBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bu6muoreka [JOK

67 n pad L n .

[aBnenue TBEPIBIX TeJN, )KUAKOCTEN U ra30B https://m.edsoo.ru/ff0a4ffe

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

"Pabora. MomHocTh. DHeprus"



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
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KonuyecTBo yacos DJIEKTPOHHBIE
uudposbie
Ne Konrpoabnusie, IIpakruyeckue| oGpasoBaTesibHbIE
n/n Tema ypoka Bcero padoThI padoTsbI pecypchl
OcHOBHBbIE TIOJIOKEHUS ) Bubmuotexa LOK
1 MOJIEKYJISIPHOKHUHETUYECKOW TEOPUH U UX L https://m.eds00.ru/ff0a5256
OTIBITHBIE TTOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO bubmmoreka [JOK
3 . 1 .
COCTOSIHHI BellleCTBa https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPIOTO, KHUJIKOIO U
4 ra3000pa3HOro COCTOSIHUI BelecTBa Ha 1
OCHOBE€ I10JIO’KEHUU
MOJIEKYJISIPHOKHHETUYECKOW TEOPUU
5 1 bubmmoteka IIOK
Kpucrannnueckue u amopdHsie Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KallWJUBSIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 1 bu6mmoteka IIOK
TennoBoe pacmnpeHue u cxaTue https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TeMIiepaTypbl CO 1
CKOPOCTBIO TETJIOBOT'O JIBUKEHHS YACTHI]
9 Buytpennss sneprusi. CiocoObl U3MEHEHUs 1 bu6muoreka [JOK
BHYTPEHHEHN YHEPrUun https://m.edsoo.ru/ff0a5c60
10 1 bubmuoreka [{OK

Bungsr TCILIONCpeaAaIn

https://m.edsoo.ru/ff0a6412



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

Ypok-koudepennus "IIpakTrueckoe

11 HCIIOJIb30BaHHE TEIJIOBBIX CBOMCTB BEIIECTB U bubnmnoreka HOK
MaTepHUasioB B IEJISIX dHEProcoOepekeHus " https://m.edsoo.ru/ff0a65c0

12 KomnuecTtBo TemIoTel. Y nenbHas bubnunoreka LIOK

https://m.edsoo.ru/ff0a6976

TEIIOEMKOCTb
VYpaBHeHHe TeroBoro 6ananca. TemioooMeH bubnuoreka [IOK

13 Y TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "HccrnenoBanue

14 SIBJICHHS TETUIOOOMEHA MPU CMEIITUBAHUH bubnuorexa [{OK
XOJIOJIHOM U ropsiueid Boab!" https://m.edsoo.ru/ff0a6a98
Pacuer xonmmuecTBa TEIIOTHI, HEOOXOAUMMOTO

15 JUTsl HAarpeBaHusl TeJla ¥ BBIICIIEMOT0 UM MPHU
OXJIKICHUHN

16 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
yI€IbHON TEIUIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIUIMBa. Y IeibHas TEIIoTa bub6nmorexa LIOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u OTBepﬂeBZSl;{I/Ie Bu6miorexa IJOK

18 KPUCTAJUTMIECKUX TeN. Y IeNbHas TeTIoTa https://m.edso0.ru/ff0a71d2
TUTaBJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
yIEeIbHOM TEIUIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubmuoteka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbHas temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBHCHMOCTh TEMIIEPATYPhl KUTICHHS OT
aTMoc(hepHOro JaBICHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3myxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTEIbHOU BIAXKHOCTH

BOo3ayXxa"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha OIIPpCACIICHUC BJIAXKHOCTH
BO3yXa

24

[IpuHuuMIBl paOOTHI TEIIJIOBBIX ABUTATEIICH.
[TapoBas Typ6uHa. [[Burarens BHyTPEHHETO
cropaHus

25

KII/ TermoBoro nurarens. TennoBbie
JIBUTATEIIN U 3aIUTA OKPYKAKOIIEH Cpebl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUHU B
TEIUIOBBIX ITpoLeccax

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"TeruioBble sBieHUs. MI3MeHeHue arperaTHbIX
COCTOSIHMI BelecTBa"

bubnmorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

Kontponbnas padota nmo teme "TermnoBbie
siBJIeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUN
BemecTna"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

OnexTpusanus Tein. [[Ba poga 31eKTpUUECKUX
3aps0B

30

VYpok-uccnenoBanue "IaeKTpU3aLUs TEN
UHIYKIHMEW U IPU CONPUKOCHOBEHUH"



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

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH

bubnunoreka LIOK

1
3 Kynona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojie. HanpspkeHHOCTD
32 aneKkTprueckoro nois. [IpuHuun bubmorexa LOK
’ . https://m.edsoo.ru/ff0a8ala
CYIEPIO3ULIMU FTEKTPUUECKUX TOJIEN
33 Hocurenu snexkTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsia. CTpoeHue aroma
34 [IpoBOIHUKY W TUATEKTPUKU. 3aKOH bu6nunorexa LIOK
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3amad Ha NpPUMEHEHUE CBOMCTB Bu6moteka [JOK
JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 CylIecTBOBaHMA. MICTOUHUKH 3IIEKTPUIECKOTO bubmorexa HOK
’ https://m.edsoo.ru/ff0a95a4
TOKa
bubmmoteka IIOK
37 o
JIeNCTBUA DIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue 1
NEKTPUYECKOTO OISl HA TPOBOAHUKY U
OUDJIEKTpUKA"
39 DNEeKTPUUECKUN TOK B METAILIAX, JKUJKOCTSIX bubmmnorexka HOK
W razax https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKas LEelb U €€ COCTaBHbIE YaCTH
41 Cuna Toxka. JlabopaTtopHas pabora 05 bubmmoreka [JOK

"N3mepeHue 1 peryiupoBaHue CUiIbl ToKa"

https://m.edsoo.ru/ff0a8bd6



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

DIleKTpuyecKoe HanpsikeHue. BonbT™merp.

42 JlabGopaTopHas pabora "M3mepenue u 0.5 bubmmoreka [JOK
peryJMpoBaHue HanpsHKeHU" https://m.edsoo.ru/ff0a9e14
ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE bub6nuoreka [IOK

43 -

CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA 1 bubnmnoreka HOK
OT €r0 JUIMHBI, TUIOLIA/IN MTOIIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
3aBHCUMOCTH CHJIbI TOKA OT HAIIPSIKEHUS. bubnnorexa [JOK

45 _
3akon Oma 11 ydyacTka nenu https://m.edsoo.ru/ff0aad44a
Jlaboparopuas padota "Vccienopanue

46 3aBHCHMOCTH CHJIBI TOKa, UIYILIETO Yepes 1 bubmmoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE M MapaICIHHOE
COEIMHEHHUS TIPOBOTHUKOB
JlabopaTtopHas pabota "[IpoBepka mpaBmuiia

48 CJIO)KEHUS HANPSHKEHUN TTPU 1 bubnnorexa [JOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"

Jlaboparopnas padota "IIpoBepka npaBuia
49 JUISt CgJ'ILI I;OKall?[ U Ta aJIJP;eJILII:-)IOM ’ 1 bubmorexa LIOK
P P " https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB

50 Pemrenne 3amau Ha npumeHeHue 3akoHa Oma bubmuorexa [IOK
JUISL pa3JIMYHOTO COETMHEHUS IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnuotexa [JOK

3akon Jxoyns-Jlenna

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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59 Jlaboparopnas padota "Onpenencaue paboTs 1 bubmmoreka [JOK
U MOIIHOCTH 3JIEKTPUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre Hen U MOTpeOuTenu Bubmmotexa LIOK
ANeKTpUYECKOi sHepruu B ObITy. KopoTkoe .
53 https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tea U bubmmoreka [JOK
ux B3auMoaercTBua. I1oCTOSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
55 "JrekTpuuecKue 3apsabl. 3apsHKEHHBIE Tella U bubnnorexa [JOK
ux B3aUMOJICUCTBUSL. ITocTostHHEIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 Ypok-uccrnenoBanue "U3yuenue nosieu 1 bubmuorexka [IOK
MMOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE Tojie. MarHuTHOE T10JIe 3eMITH U bubmmoteka IIOK
€ro 3Ha4YeHue IS )KU3HU Ha 3eMite https://m.edsoo.ru/ff0acOba
OmneIT OpcTena. MarHuTHoe mnojue
PETEA bubmmoreka IIOK
59 ANEKTPUYECKOTO TOKa MarHuTHoe mose https://m.edsoo.ru/ff0acld?
KaTYIIKH C TOKOM T '
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
P P " . bubmuoreka [{OK
60 JlaboparopHast pabota "M3ydeHue neicTBUS 0.5

MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab3e0
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ONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 3IEKTPOIABUTATENCH B

61 TEXHUYCCKHUX YCTPOMCTBAX U HA TPAHCIOPTE 1 buGnuorexa [IOK
ye1p " P pTe. https://m.edsoo.ru/ff0ac86¢c
JIaboparopHas padota "KoHcTpynpoBanue u
n3ydeHue paboThl dJEKTpOABUTATENS"
62 OmnbiTer @apazesi. 3aKOH JIEKTPOMArHUTHON 1
naaykuuu. [Ipasumno Jlenna
Onekrporerepatop. CriocoObl MOTydeHUS
63 AIEKTPUYECKON SHEPTrUu. DNEKTPOCTAHIINY HA 1
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe 1
"DJIeKTpUYECKUE U MATHUTHBIC SIBJIICHUS"
65 KontponbHas paboTa mo teme 1 bubnnoreka [JOK
"DNeKTpUYECKNE U MarHUTHBIC SIBJICHUSA" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnnorexka [JOK
"TeruioBble sBIEeHUS" https://m.edsoo.ru/ff0accse
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme bubnnorexka [JOK
67 n =4 = n 1 .
IToCTOSIHHBIN 3JIEKTPUYECKUI TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. PaboTa ¢ Tekctamu 1o teme 1
"MaruuTHbI€ sIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHBbIE
uudgposbie
Ne KOHTpOJ’IbHLIe HpaKTqucxne OﬁpaSOBaTeJILHLIe
n/n Tema ypoka Bcero padoThbI padoThI pecypcbl
1 Mexannyeckoe aBuxkeHue. MarepranpHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOJIMHEHHOE IBIKSHIE 1 Eubmorexa ITOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOTMHEHHOE IBI)KCHHE. 1
CpenHsis ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBUKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaboparopHas padora "Onpenenenue
7 CKO peHI/I}II) Ten'j.3 pu aBHopCKO €HHOM 1 1 bubmmorexa [JOK
yCKop Pup N YCHop " https://m.edsoo.ru/ff0adb18
JIBHKEHHUH 110 HAKJIOHHOH IIOCKOCTH
8 CoOoauoe nanenue tein. OneiTel annnes 1
PaBHOMEpHOE IBMKEHUE IO OK HOCTH.
9 Ilepuon II; yacTora 00 ameHHﬁpﬁHeﬁHaﬂ u 1 Bubmiorexa IJOK
P p ' https://m.edsoo.ru/ff0ae176
yI0Basi CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHHE 1
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bubmuoreka [JOK

11 IIepseb1it 3ak0oH HproTona. BekTop cuiibl https://m.eds0o.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHozelicTByIOIIAA cuia https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tpetuii 3akon Herotona. Cynepno3uiius Cui https://m.edsoo.ru/ff0ae98?
14 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB bubnnoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocru. 3akon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
JlabopaTtopHas pabota «OrnpeneneHue bubnuorexa [JOK
17 .
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Crna Tperns https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no reme «Cuia TpeHus» bubmorera [JOK
a p https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpezaenenue bubnuoteka [JOK
Kod(puImenTa TpeHus CKOJIbKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenne 3amau nmo treme "3akoHbl HeroToHA. bu6mmoreka [IOK
Cuia ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuuia TSKeCTU Y 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBukeHne Te1 BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (ConHevHas

cuctema). ['amaktuku"
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Pemenne 3agau o reme "Cuiia TSKECTH U

bubmuorexa [JOK

24
3aKOH BCEMUPHOTO TAroTeHUs" https://m.edsoo.ru/ff0af5f8
[IepBas kocmuueckas ckopocTs. HeBecomocTs bubmumoreka [IOK

25 :

U IIEPETPY3KHU https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOM TOYKH.

26 AbGcomoTHo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPAOTO TeJa C 3aKPEIIEHHONR OChIO https://m.edsoo.ru/ffOafe36
BpallleHus

27 MowmeHT cuibl. LleHTp TshkecTH

28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bu6mmoreka [IOK
Hentp Tsxxectn" https://m.edsoo.ru/ffOb02b4

bubmuorexa [JOK

29 [ToaroroBka Kk KOHTPOJABHOM pabOTE MO TEME https://m.edsoo.ru/ff0b0408
"Mexanuyeckoe ABuxkeHue. Baumoelicteue
Ten"

30 KonrtponbHas pabora no reme "MexaHuueckoe bubnuoreka [IOK
nBmkenne. Bzaumonelictsue ten" https://m.edsoo.ru/ffOb06ec
Nmnynse Tena. UMnynbe cuiibl. 3aKoH

31 cox ZHCHI/I}I HMII nLZa VYnpyroe u Heynpyroe brbmorexa LHOK

P . y - Y TPYT yHpyr https://m.edsoo.ru/ffOb07fa
B3aMMOJEICTBHE

32 Pemenue 3anay no Teme "3aKoH COXpaHEHUSI bubnnorexka [JOK
uMITynbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE B
IIPUPOJE U TEXHUKE"

bu6 OK
34 Mexannueckas paboTa U MOIIIHOCTb nosmotea I

https://m.edsoo.ru/ff0b0a84
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Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTU U

bu6mmoreka [IOK

35
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabora «Onpenenenue padoThI
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBHXKEHUU
TeJa Mo TOPU30HTAIBHON MTOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTeHnmansHas
SHeprus
38 Kunernueckas sueprus. Teopema o bubnmnoreka [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUU B MEXaHUKE
40 JlaboparopHnas pabota «3ydeHue 3akoHa bubnunoreka [JOK
COXpaHEHUSI SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBH)KCHHUE U €r0 bubmuorexa [JOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojaebanus. BeiHyX/1eHHbIE bubnuorexa [IOK
Kosnebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTHuecKuil U IPYKUHHBIM MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTD MTEPHOIa
44 I((?J'Ie6aHI/II71 (iIT JKE€CTKOCTHU MPYKUHBI U I\Ij)IaCCZLI bubmorera [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpatenue SHEPTUN IPU MEXAHHIECKHUX
KoJIe0aHUsIX
JlaboparopHas abota  «OmpeneneHue
patop p «onpen Bu6miorexa [OK
46 YacTOTHI U TIEpHOo/ia KOeOaHU MPyKUHHOTO

MassTHHKa»

https://m.edsoo.ru/ffOblaec
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JlaGopaTopHas pabora «[IpoBepka

47 HE3aBUCHUMOCTH TIEpHOIa KOJIeOaHU Tpy3a bubmorera [JOK
38, https://m.edsoo.ru/ff0b197a
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»
Mexanunueckue BosiHbl. CBOMCTBA
48 MexaHW4YeCKuxX BOJH. [IpomoabHbIC 1 Enbmiorexa IOK
' https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4ecKrue BOJIHBI B
TBEPIOM Tene. CelicMuueckue BOITHBI"
50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
53 " .
uH(Pa3ByK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
54 "3aKoHbI cOXpaHeHusl. MexaHn4ecKue bubmorexa OK
v https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHas padota mo Teme "3akoHbI
55 coxpaHeHus. MexaHn4deckue KojieoaHus u
BOJIHBI"
56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHbBIE Eubmorexa ITOK
) https://m.edsoo.ru/ffOb2abe
BOJTHBI
57 CBolicTBa NIEKTPOMATHUTHBIX BOJTH
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Ypoxk-koudepenuus "kana

bu6mmoreka [IOK

58 AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue
. https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3HU"
VYpoxk-uccinenosanue "M3yyenrue cBOMCTB
bubnuorexa [JOK
59 AJICKTPOMArHUTHBIX BOJH C IOMOIIBIO ] A
MOGHTBHOTO Tetedoa” https://m.edsoo.ru/ffOb2c6c
60 Pemienue 3agau Ha onpeielIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas npupoza ceera. CKopocTb bubmuorexa [JOK
cBeTa. BorHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ffOb31d0
bubmuorexa [JOK
62 Uctounuku cBeta. [IpsiMonuneitHoe https://m.edsoo.ru/ff0b3658
pacnpoctpaHenue cBera. 3arMeHus: CoHIa 1
Jlynsl
3aKkoH oTpaxxeHUs cBeTa. 3epkaia. Pemenue
bubnuorexa [JOK
63 3aJa4 Ha MPUMEHEHHE 3aKOHa OTPaKEHUS 1
https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS bubmuorexa [JOK
64 P P
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmuorexa [JOK
65 Hcnonp3oBanue MOIHOTO BHYTPEHHETO https://m.e dsocl)lru Iff0b3c5e
OTpaX€HUs B ONTHYECKUX CBETOBOJAX — '
JlaboparopHnas pabota "Hccrnenoanue
66 3aBUCHUMOCTH yTJia NPeTOMIIEHUS] CBETOBOTO
Jy4a OT yIJia NaJIeHUs Ha TPAHUIIE
"Bo3ayxcTekio""
Ypok-koHpepennus "Vcnonb30BaHne TOTHOTO
67 BHYTPEHHETO OTPaKEHM:

CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBA3b"
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bubmuoreka [JOK

68 JIunzel. OnTudeckas cuiia JIMH3bI https://m.edso0.ru/ffob3f2c
. bubnmoreka [JOK
69 [TocTpoenne n300paXkeHUH B TMH3AX https://m.edsoo.ru/ffobddda
JlaGopaTtopHnast pabora Onpe):[eﬂeHHe: Bubnorexa [IOK
20 ¢doxycHOrO }iaCCTOSIH"I/ISI 1 ONTUYECKOMN CHIIBI https://m.eds00.ru/ff0b4206
coOMparoIIel JTUH3bI
Ypok-koHpepermus "OnTudeckue JTNH30BbIC bubnuorexa [JOK
1 "
npudOpbI https://m.edsoo.ru/ffOcOa7e
7 bu6mmoreka [IOK
I'ma3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
74 HeroTona. CrnoxeHue CueKTpaibHbIX 1BETOB bubmorera [JOK
’ p ' https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlaboparopHas padota "OnbITHI 110
75 pa3lIoKEHUIO OEJI0T0 CBETa B CIIEKTP U bubnmnorexa [JOK
BOCIIPUSITHUIO IIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
76 VYpoxk-npaktukyM "BoiIHOBBIE CBOMCTBA CBETA!
mucnepcus, HTephepeHnus u Judpaxius"
77 OmneiTel Pe3epdopaa u rmuianerapHas Mojieb bubnmnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
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I/ICHyCKaHI/Ie U NOTJIOMCHHUE CBETA aTOMOM.

bubmuoreka [JOK

7 Ksantsl. JInHEHYaThIC CIIEKTPBI https://m.edsoo.ru/ffOc144c
80 Ypok-nipaktukym "HabnroneHue cuiekTpoB bubnuorexa [JOK
WCITyCcKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJIBI bubmorexa LHOK
a A https://m.eds00.ru/ff0c1672
82 Ctpoenue atomHoro siipa. HykinoHHast MoJienb bubmoreia OK
p Apa. YK A https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIE peBpaieHus. M30Tomnbl bu6mmoreka [IOK
https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: "PagnoakTuBHBIC bu6mmoreka [IOK
npeBpaiieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
Ypok-koHpepenus "PagnoakTiuBHBIC bubnunoreka [JOK
86 n .
W3JIyYEHHUS B IIPUPOJE, MEAULIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnorexka [JOK
87 .
3aps0BOTO U MacCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBI3u aTOMHBIX sifiep. CBsI3b MacChl U bubnuoteka [JOK
DHEPrUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau no reme "fAnepueie peakuun"
Peakuuu cunresa u nenenus saep. Mictounuku bubmuorexa [JOK
90 i .
sHeprun CoJiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenius "AnepHas sHepreTuka.
91 JleficTBHS paOAKTUBHBIX U3Ty4YE€HU Ha

JKUBbIE OpraHU3MBbI"
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[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"DJIeKTPOMarHuTHOE TOJIE.

bu6mmoreka [IOK

92 DJleKTpoMarHuTHeI€ BOJIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"
KonTponbhas pabota no teme
93 "DJIEKTPOMarHuTHOE MOJIE.
DJeKTpOMarHUTHBIE BOJHBI. KBaHTOBBIE
SABJICHUS"
[ToBTOpenue, 0600meHNe. JlTabopaTopHbIe bubnnoreka [JOK
94 n = n .
paboTsl o Kypcy "B3aumMonelictBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000mEenue. Penienue
95 acqurl){Hx u Ka‘ICCIf[lBeHHLIX 3a/1a4 1o Teme bubmorera [JOK
? i A https://m.edso0.ru/ff0c2572
TenioBbIe MPOLIECCHI
IToBTopenue, 00061cHME. Pemenue
96 aCIIGTII){bIX u KaqecHTIBeHHHX 3a7a4 1Mo TeMe bubmorexa LIOK
E) o A https://m.edsoo.ru/ff0c2a22
KII/I TerymoBbIx ABUTaTENEH
IloBTOpeHue, 000061IcHNE. Pemenue
97 acquﬁ){mx " KaqecHTIBeHHHx 3aJa4 1o TeMe bubmorexa HOK
F,) " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
[ToBTOpenue, o6o0mmenue. JlabopatopHsie bubmuoreka [IOK
98 n n .
paboTsl o Kypcy "CBeTOBBIC SBICHUS https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600menne. Pabora ¢ Tekcramu bubmunoreka IIOK
99 n n .
1o TeMe "3aKOHbI COXpPaHEHUS B MEXaHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu bubmuoreka [JOK
no TeMe "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu bu6muoreka [JOK

o teme "CBeToBbIE IBICHUS"

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. Ouzuka, 7 xmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHUYECHHOU

OTBCTCTBCHHOCTBIO «I/IS,Z[aTeJILCTBO «DK3aMeH»

. Ouzuka, 8 xkmacc/ Ilepsimkun A.B., OO6miecTBo ¢ OrpaHuyeHHOU
O0TBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

. O®usuka, 9 wimacc/ Ileppimkun A.B., I'yrauk E.M., OOmectBo ¢
OTPaHUYECHHOW OTBETCTBEHHOCTBIO «J[PODAY»; AKIHMOHEpHOE OOIIECTBO
«3paTtenbCTBO

«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
7 KIIACC
1.Pabouas mporpamma.

2. [IporpamMmbl  OocHOBHOTO 001Iero obpazoBanus. Pusmka. 7 — 9 Kmaccel
(aBToper: A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas nporpamma mo dusuke. 7 kinace/ Cocrt. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:

4, Tleppimikun A.B. ®usmka. 7 kmacc. YueOHHMK myis 001ieoOpa3oBaTeIbHbIX

yupexaenuii . M.:JIpoda. 2011



5. Jlykammk B.U. CoopHuK BOonpocoB U 3aad 1o gusuke. 7-9 xi1. — M.:
[Ipocsemenue, 2010. —192c.

8 KJIIACC

1. Pabouas mporpamma. @usnka. 7 — 9xnaccel: yaeOHO-METOAMUECKOTO TOCOOHS
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)
2. IIporpaMmMbl 0OCHOBHOTO 00111eT0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBTopsi:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas mporpamma o ¢usuke. 7 kimace/ Cocrt. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOpAHHBIM YUYEOHUKOM:

4, Tleppimikun A.B. ®usmka. 7 kmacc. YueOHHMK i 001ieoOpa3oBaTeIbHbIX
yapexaenni . M.:JIpoda. 2011

5. Jlykammk B.1. COopHUK BOIIPOCOB U 3a/1a4 1o usuke. 7-9 k1. — M.:

[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIILHBIE U KOHTPOJIHHBIC
paboTsl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. JlaGopatopubie paboThl. KoHTpoJsibHBIC

3aganus. —Caparos:Jlunei, 2014.
8. «KontponpHo-u3mMeputenbubie Mmarepuansl. Pusuka. 7 kinace/Coct. H.U.

3opuH. — 2-¢ u3z.,nepepad. — M.:BAKO, 2013.



9. Mapon A.E. ®usuka. 7 knacc: yueoHo-MeToandeckoe nmocooue/ A.E. Mapon.-
M.: dpoda, 2011.- 123c.:

10.A.B. ITepprmkun ®usuka-8xi 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapomn, E.A. Mapon CamocTosATeIbHbIE K KOHTPOJIbHBIE pabOThI-§ Kilacc

2017 M. Ipoda

13.B.B. lllaxmatosa ,O.P. [lledpep duarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopark Borpocos u 3aiau

2015 M. Jlpoda

9 KJIIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmnaccbl: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. I[Iporpammbl 0cHOBHOTO 00111eT0 00pa3oBanus. dusuka. 7 — 9 KIaccel
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4, Tleppimikun A.B. ®usmka. 7 knacc. YueOHMK myis 001ieoOpa3oBaTeIbHbIX

yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. C6opHUK BOIpocoB U 3aAa4 1o ¢usuke. 7-9 k1. — M.:



[Ipocsemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTEIIbHBIE U KOHTPOJIHHBIC
paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Acraxopa T.B. ®dusuka. 7 xmacc. JlaGopatopHbie paboThl. KoHTpoJsibHBIC
3aganus. —Caparos:Jluneit, 2014,

8. «KonTponsHo-u3MepuTenbubie MaTepuaibl. Guszuka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yudeoHO-MeToandeckoe nmocooue/ A.E. Mapon.-

M.: lpoda, 2011.- 123c.:

KoHTponbHbIE U caMOCTOSITEIBbHBIE Pa0OTHI 1O U3uKe. 9 Kace: kK yueOHUKY A.B.
[leppimkuna, E.M. I'yrauk «®uszuka 9 knace» / O.W. I'pomuesa. — M.
MN3natennscTBO «OK3ameny, 2014,

TecTsl o pusuke. 9 kiace: k yueouuky A.B. Ilepsimikuna, E.M. I'yTHuk
«Duznka

9 knace» / O.U. I'pomueBa. — M.: U3znarensctBo «OK3amen», 2010.

dusuka. 9 xkiacc. TeMaTuueckrue TECTOBEIE 3aaHus I moaAroToBku Kk [ MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocnasias: OO0 «Akaaemust
pasButHs», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



7 KIIACC
. bubnunoreka — Bc€ mo npeamery «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoonsIThl Ha ypokax. — Peskum nocrtyma: http://fizika-class.narod.ru
3. Enunas kommeknus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexxum

noctyna: http://school- collection.edu.ru

4. ntepecHble Matepuaibl K ypokaM (PU3MKH IO TeMaM; TECThl MO TeMaM;
HarJIsIHbIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocTymna:

http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKHU TI0 Pusnke. — Pexxum gocryna: http://www.fizika.ru

8 KJIIACC

1. bubnuoteka — Bc€ no npeamety «dPusuka». — Pexxum nocryna:

http://www.proshkolu.ru

2. BuzeoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

3. Eaunas xomnekius udpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru



4. nTepecHble MaTepuanbl K ypokaM (HU3UKHA 1O TeMaM; TECThl MO TEeMaM;

HarJsAHbIC TTOCOOMs K ypokaM. — PesxuMm poctyma: http://class-fizika.narod.ru

5. [ludposrie oOpazoBaTenbHBIC pecypchl. — Pesxxum mocTyrma:

http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHY 10 (pusuke. — Pexum moctyna: http://www.fizika.ru

9 KIIACC

1. BunmeoonsIThl Ha ypokax. — Pexxum nocrtyna: http://fizika-class.narod.ru

2. Ennnas xomtekius 1udpoBbIXx 00pa3oBaTeIbHBIX PECYpPCOB. — Pesxxum

nocryma: http://school- collection.edu.ru

3. UuTepecHbie MaTepuasibl K ypokam (HU3UKM N0 TeMaM; TEeCThl MO Temawm;

HarJsiAHbIe TTOCOOMs K ypokaM. — Pexxum poctyma: http://class-fizika.narod.ru



4. lludposeie oOpazoBaTenbHbBIE pecypchl. — Pexxum mocTyma:

http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHY 10 (pusuke. — Pexum noctyna: http://www.fizika.ru

6.lucranimmonnas mkosna Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KI1acc.
CeteBoe oOpa3zoBaTeabHOe coobmecTBo. http://www.openclass.ru/node/109715

7. Enunas xomiekuys nuppoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN EHTP HHHOPMAITMOHHO-00PA30BATEIHLHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. HWwurepner ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs6ps» matepuansl 1o ¢usuke. http://archive.1september.ru/fiz

11. Anumariuu pusnyeckux o0bekToB. http://physics.nad.ru/

12. usas ¢usuka: obydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html



13. ®usuka.ru. http://www.fizika.ru/
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