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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O1Iero oOpa3oBaHUs
COCTaBJICHAa HAa OCHOBE MOJOXEHUM M TpeOOBAHUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MNPOrpaMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Duzmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOH TpaMOTHOCTH OOYYalOIIMXCS M OpraHU3alyi0 H3Yy4eHHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamme mo (u3uKe yIUTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
MUIAHUPYEMBIM JINYHOCTHBIM M METAaNpeAMETHBIM pe3yJbTaTaM OOy4eHHs, a TaKxKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gu3rke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
o rojgam oOyueHus (MO Kjaccam), MpejiaracT MPUMEPHYIO MOCIeI0BaTEbHOCTD
W3YYEHUS TeM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COACPKAHUSA U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHUS METOAMYECKOM
MIOMOIIIM YYUTENIO B CO3JaHUH pabovell mporpaMMbl IO y4eOHOMY MPEAMETY.

®dusuka SBIAETCA CHCTEMOOOPA3YyIOMMM M  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JI€KaT B OCHOBE IPOLIECCOB
U SBJICHWH, WM3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpOHOMHEH © (PHU3NIECKOM
reorpaduedi, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeOCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METOo]a
MO3HAHUS, TO €CTh CIOcO0a MOJIy4eHUs! JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHMH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
UHTEpeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢usuku Ha 0a30BOM ypOBHE MpEIIOJaraer OBJAJCHUE
CIEYIONIMMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOUIUMU €CTECTBEHHO-HAYUHYIO
TPaMOTHOCTb:

HAYyYHO OOBSCHSATH SBIICHHUS;

OLIEHUBATh U TIOHUMAaTh OCOOEHHOCTHU HayYHOT'O UCCIIEI0BAaHUS;
UHTEPIPETUPOBATh [aHHBIE W HCIONB30BaTh HAyYHBIE JOKA3aTENbCTBA IS
HOJyYCHHSI BBIBOJIOB.

lenu wusydeHus QuU3UKK Ha ypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
ompeneieHsl B KoHuenmuu mpenogaBaHus ydeOHOro mnpenmera «Du3mka» B
oOpa3oBaTelbHBIX oOpranusanusx Poccuiickoit deneparuu, peamu3yronux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElICHUEM



Konnernn MunucrepctBa npocseiienus Poccuiickoit denepanuu (mpoTokost oT 3
nexadpst 2019 r. Ne [TK-48H).

Hean uzyyenust puzukmu:
npuoOpETEHUE MHTEpeca M CTPEMJICHHS OOYYaloIIMXCS K HAyYHOMY H3Y4YECHHIO
IPUPOJIBI, PA3BUTHE UX HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUN O HAYYHOM METOAEC TMO3HaHUS W (OPMUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBJICHUSIM;

GopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa HM3y4deHUs OCHOB
CTpOCHUSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dopMuUpoBaHUE TPEACTABICHUH O poiau (GU3MKH OIS Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oymyiell mpodeccruoHaIbHON
NeSITENbHOCTH, CBSI3aHHOM C (PM3MKOM, MOJArOTOBKA K JalibHEWIlIeMy OOYy4YEeHHIO B
ATOM HaIpaBlICHUHU.

JocTikeHne >THX Ielied mporpaMMbl Mo (pU3MKe Ha YpOBHE OCHOBHOIO
o01iero ooOpa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIICTYIONUX 3a1a4:
npuoOpeTeHNe 3HAHWW O IHUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHUYECKHX,
TEIJIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpETEHUE YMEHUW OINUCHIBATH U OOBSCHATh (DU3NUYECKUE SBJICHUS C
UCIOJIb30BAaHUEM TIOJTYUYE€HHBIX 3HAHUM;

OCBOEHHE METO/IOB PEIICHUS] MPOCTEUIINX PacuETHBIX 3a7a4 C UCIOJIH30BAaHHEM
dbuznuecknx Mozeen, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHMM HAOMIOIaTh TPUPOAHBIC SBJICHUS U BBHITIOJHATH OIBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTATIbHBIC UCCIICTOBAHUS C UCTOIh30BAaHUEM
U3MEPUTEIHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboOThI ¢ HHPOpMaIuel GU3MUECKOro COACPKAHUs, BKIIIOYAs
MH(OPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (U3MKH, aHATU3 U KPUTHUECKOE
OlLleHMBaHuE NHPOPMAITUH;

3HAKOMCTBO CO cdepamMu MNpoPeCcCUOHAIBHON JIeITeTbHOCTH, CBS3aHHBIMHU C
(Gu3UKOM, W COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JIOCTHDKCHHSX
bu3UYECKON HayKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIEro
oOpazoBanus oTBoauTcs 238 vacos: B 7 kiacce — 68 yacoB (2 4aca B HEJIENIO), B 8
KkJjlacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HECIIO).

[Ipennaraemsiii B nmporpamme 1o (pusuke nepedeHb 1ad0paTopHBIX padboT U
OTIBITOB HOCUT PEKOMEHAATCIILHBIN XapakTep, YUUTENb JIeJacT BEIOOP MPOBEICHUS
7a00paTOpPHBIX PabOT W OMBITOB C YYETOM HMHAWBUIAYAJTbHBIX OCOOCHHOCTEH
00ydJaromuXcs, CIMHUCKAa YKCIEPUMEHTAIBHBIX 33/IaHHM, MpeIaraéMbIX B paMKax
OCHOBHOTO FOCY/IapCTBEHHOT'0 SK3aMeHa 1Mo (pU3HKE.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUU OKPY/KAKOILEr0 MUpaA.

®usuka — Hayka o npupone. SBinenus npuponsl. OuU3NUECKUE SBICHHUS:
MEXaHNYECKHUE, TEIIIOBbIC, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeMMUUHBL. M3MepeHue Quanyeckux BenuYuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €IUHUIL.

Kak ¢usuka u gpyrue ecrecTBEHHbIE HAyKH HW3Yy4alOT MPUPOJY.
EcTtecTBeHHO-HayuHBII METOJ] TO3HAHMS: HAOIIOJEHHE, MOCTAaHOBKAa HAYYHOTO
BONPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, OOBICHEHNE
HabmonaeMoro sBieHus. Onucanue Gu3nUecKUX SIBICHUN C TOMOUIBI0 MOJIENIEH.

Hemoncmpayuu.

MexaHnuyecKkue, TEIJIOBbIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
@uznyeckre MNpuOOpel M MpoLeaypa MPsIMbIX HM3MEPEHU aHAJIOrOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuuvie pabomul u onvimol.

OnpeneneHue 1eHbI JEICHUS KAl U3MEPUTEILHOTO Npruoopa.

N3mepenune paccTosHUM.

N3mepenne 00bEMa )KUIKOCTU U TBEPIOIO TENA.

OnpeneneHue pasmMepoB MAIbIX TE.

N3mepenune temrieparypbl MpHU ITOMOIIM KUJIKOCTHOIO TEPMOMETpPA M JaT4MKa
TEMIIEPATYPHI.

IIpoBenenne nccmenoBaHus MO MPOBEPKE T'MIIOTE3bI: JAJIBHOCTH MOJIETA IIAPHKA,
NYHIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, UeM OOJIbIIE BBICOTA MTYCKA.

Pa3znea 2. [lepBoHayaibHbIE CBeIeHNS O CTPOEHNH BellecTBA.

CrpoeHune BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mmepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBmxenue wuactui BemecTBa. CBs3b CKOPOCTH JBH)KEHHSI YacTULl C
Temrieparypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumopeiicTBue dvacTwuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTENM W TBEPIBIX
(KpUCTaJUTMUECKUX) Tel. B3auMoCBsI3b MEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaOmronenue OpoyHOBCKOTO JIBUKEHUSI.
Hab6monenune nuddyszun.



HabGmonenue siBieHUN, OOBACHSIOMIUXCS MPUTSKEHUEM WIA OTTaJIKWBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopuuvie pabomul u onvimel.

Onenka AuaMerpa aToMa METOJIOM PAJOB (C UCTONb30BaHUEM (QoTorpaduii).
OnbIThl 1O HAOTIOEHUIO TEIJIOBOI'O PACUIMPEHUS Ta30B.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSIKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.

Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BpPEMEHU JIBMKEHHUSI.

SBneHne uHepUMU. 3aKOH WHEpUMHU. B3anMoieiicTBUE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JIBJKEHMsI Ten. Macca kKak Mepa HHEPTHOCTH Teja.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.

Cuila Kak XapakTepUCTUKa B3aumoneucTBus Tenl. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TIATOTEHUS M CHJIA
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAaIIPABJICHHBIX 10 OAHOW mpsiMoil. PaBHonelcTByromas cui. Cuiia TpeHHs.
TpeHue CKOMbXKEHUS U TPEHHE MOKOsA. TpeHre B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHn4ecKoro JBUKEHUS Tefa.

N3mMepeHne ckopocTH MPSIMOJIMHEWHOTO IBUYKEHHS.
HaOmronenue siBineHus: MHEPLUU.

Habnronenne n3MeHeHrs: CKOPOCTH MPHU B3aUMOJICHCTBUM TEJL.
CpaBHeHHE Macc 10 B3aMMOJIEHCTBHIO TEJL.

CroxeHue cuJi, HalpaBJIEHHbBIX MO OAHON MPSIMOA.

Jlabopamopmuuvie pabomul u onvimel.

OnpeneneHue CKOPOCTH PABHOMEPHOIO ABMKEHUS (IIApUKA B KUIKOCTH, MOJEIH
AIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHUS OpyCKa WU IIaprKa MO HAKJIOHHOM
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPIOrO TeaA.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTb PAacTsLKEHUS (AedopManuu) MpyKUHBI
OT MPUJIOKEHHOW CHUJIBI.

OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHUS OT Beca Tefa
U XapakTepa CONPUKACAIOIIUXCS ITOBEPXHOCTEM.

Paznen 4. /laBjieHre TBEPABIX TeJl, dKHUAKOCTEH U ra3oB.

JaBnenune. CriocoObl yMEHbBIICHHS U YBEJIUYEHHUS JaBiaeHus. J(aBneHue rasa.
3aBUCUMOCTh JaBlieHUS] ra3a OT 00béMa, Temmeparypbl. llepemaua naBnenus



TBEPABIMU TEJAMH, XUAKOCTAMH M razamu. 3akoH Ilackans. IlHeBMaruueckue
MaIuHbl. 3aBUCUMOCTh JaBJICHHS XKUJIKOCTH OT IIyOuHBI. ['mapocraruyeckuii
napagokc. Cooburaroniuecst cocyabl. [ uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe gamieHue. [IpuuuHbI CyliecTBOBaHUS
BO3AYIIHON 00o0souku 3emiu. OnbiT Toppuuemm. M3Mmepenue armocdepHOro
JaBJeHMs. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMoc(EpHOTO JaBICHHUS.

JlelicTBre KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUIKOCTHIO U Ta30M.

CooOwaroiuecs: COCy/bl.

I'mppaBnruecknii mpecc.

[IposiBienue neicTBUs aTMOC(HEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Tena M
IUTIOTHOCTH JKUJAKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue TmaBaHWs TEJ: IUIABAHUE WM MOTPY>KEHHUE TEI B 3aBUCUMOCTH OT
COOTHOIIEHHUS TIJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopmuosie pabomul u onvimel.

HccnenoBanne 3aBUCMMOCTH Beca Teila B BOJe OT O0BbEMA MOTPYKEHHOU B
YKAJIKOCTb YaCTH Tea.

OrnpeneneHre BBHITATIKMBAIONICH CHUIIbI, JECUCTBYIONIEH HA TEJIO, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHUJIbI, JIEUCTBYIOLIECH HA TEIO B
KHAJIKOCTH, OT MacChl Tena.

OnbITHI, JEMOHCTPUPYIOLME 3aBUCUMOCTD BBITAJIKHUBAIOIIECH CHUJIBI, JEHCTBYIOLIEH
Ha TEJIO B JKHUJKOCTH, OT 00BEMa MOrpPYXKEHHOM B KUAKOCTh YACTU Tella U OT
TUIOTHOCTH JKUJAKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U OIpENECIEHUE €€
Irpy30I0ABEMHOCTH.

Paszgea S. PaGora u MmomiHoCTh. JHEpPrus.

Mexanundeckasi padbota. MOIIHOCTb.

[IpocThie MeXxaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecusi pbiuara. [IpumeHeHMe mpaBUIa paBHOBECHS phluara K OJIOKY.
«3omoroe mnpaBwio» wmexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.



Mexanuueckass »Heprusa. KunHernueckas ¢ MOTEHI[MAIbHAs DHEPrusl.
[IpeBpalneHne 0JTHOr0 BUJ1a MEXAaHUYECKON SHEPrUU B APYroil. 3aKOH COXpaHEHUs
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

[TpumMepbl TPOCTHIX MEXaHU3MOB.
Jlabopamopmuuvie pabomul u onvimel.
OnpeneneHue pabOTHl CUIIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHUHM Tela IO
TOPU30HTAJIBHOM MOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHUS phblUara.
N3mepenune K111 HakJIIOHHOHN NIJIOCKOCTH.
N3ydyeHune 3aKk0Ha COXpaHEHUsI MEXaHUYECKON SHEPTUU.
8 KUIIACC

Paszaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO--KHHETUYECKOM TEOpUU CTPOEHUS
BenlecTBa. Macca U pa3Mepsl aTOMOB U MOJEKYJI. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHUU.

Mogenn TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucrammueckue u amopdusie tena. OObICHEHHE CBOWMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYISIPHO--KHHETUYECKON TEOPHUH.
CmaunBaHN€e U KaNWJUISIPHBIE ABJICHUA. TEmI0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsA3p TemIeparypbsl CO CKOpPOCTBIO TEIJIOBOIO JBHKEHHUS
yactull. BHyrpenHsisi sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEW SHEpruu:
Terionepeaayda u COBEpIIEHUE paboTHI. Bunbt TeIUIoNepeaayu:
TENJIONPOBOJHOCTb, KOHBEKIIMS, U3TyUCHHE.

KonnuectBo Temnotel. YenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIoBoro Oananca. IlmaBnenwe wu
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHAas TEIUIOTa IUIABJICHMUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenune. Kumnenue. YienpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JaBJICHUSI.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CrOPAHMUS.

[Tpunuuner pabGotsl TernoBbix asurarenei KIIJ| TtemnoBoro nBurarens.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMS U IPEBPALIECHUS YHEPTUU B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

Ha6monenre 6poyHOBCKOTO IBUKEHUS.
Hab6monenune nuddyszun.
HaGmronenue siBieHui cMaurBaHUs U KaWUISIPHBIX SIBJICHUM.



Habmroaenue TemioBoro pacimpeHus Tel.
N3menenne naBiieHuMs raza TpU HM3MEHEHUM O00bEMa M HArpeBaHUU WU
OXJIAXKCHUU.
[TpaBuiia u3MepeHus TemMIepaTypsbl.
Buae! Termonepenaum.
OxmaxaeHue mpy COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHun padoThl BHEITHUMU CHUIIAMH.
CpaBHeHUE TEIITOEMKOCTEH pa3IMYHBIX BEIIECTB.
HabGnronenue xumenus.
Ha6mroieHre mocTossHCTBA TEMIEPATYPhI MPU TJIABJICHUH.
Mopaenn TEIJIOBBIX ABUTaTEIIEH.
Jlabopamopmuuvie pabomul u onvimel.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUJT MOJIEKYJISIPHOTO MPUTS>KEHUS.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIM caxapa.
OnbIThl IO HAOMIOJCHUIO TEIIOBOTO PACHIMPEHMS Ta30B, KUAKOCTEH U TBEPIBIX
TEJ.
OmnpeneneHue AaBieHMs BO3AyXa B OalJIOHE IINPULIA.
OnbITHl, NEMOHCTPUPYIOIINE 3aBHUCHUMOCTb JIABJICHHSI BO3JlyXa OT €ro o0béMa u
HarpeBaHUs WIA OXJIKICHHUS.
IIpoBepka THUIOTE3bl JUHEWHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA >XUIKOCTH B
TEPMOMETPUUECKON TpyOKe OT TeMIepaTyphl.
HabGmonenune nsMeHeHus: BHYTPEHHEH dHEPTrUM Tella B pe3yibTaTe TeIuionepenadn
¥ pabOTHI BHEITHUX CHUJI.
HccnenoBanue siBieHUs TEMIO0OMEHAa MPU CMENIMBAHUHU XOJOJAHOW M Topsuein
BOJIBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpPHU TEMIOOOMEHE C
HarpeTbiM METAUIMYECKUM LIWIIUHAPOM.
Ornpenenenue yielbHOW TEMIOEMKOCTH BEILIECTBA.
NccnenoBanue nponecca ucnapeHusl.
OrnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.
Ornpenenenue yeIbHONW TEIUIOTHI MIABIEHUS JIb/IA.

Paznen 7. diaekrpuueckre ¥ MATHUTHBIE SIBJICHUS.

Onektpuzanus Ted. [[Ba pona 3yeKTpuyecKkux 3apsioB. B3aumoneiicTBue
3apsKEHHBIX Ted. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHS
3apSOKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0OB U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpssk€HHOCTh 3ieKTpuueckoro mnosd. IlpuHiun
CYNEpNO3ULIUHN PIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JOUAPNEKTPUKU. 3aKOH  COXPaHEHHS
AJIEKTPUYECKOTO 3aps/a.

ONEKTPUUECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DJIEKTPUUECKOTO TOKA.
HcTtounuku mocTossHHOrO ToKa. J[eMCTBUS HSJIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE CONPOTHMBIIEHUE BellecTBa. 3akoH Oma
o ydactka uenu. [lociemoBarenibHOE W MApaJUIENIbHOE  COCIMHEHHE
MIPOBOIHUKOB.

PaGora ¥ MOMIHOCTH 3NEKTPHUYECKOrO ToKa. 3akoH Jxoyms—Jlenua.
DNEeKTpUYECKre TIENU U MOTPEOUTENH dIESKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

ITocrossHHbIE ~ MarHuThl.  B3auMOJIENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe none. MarauTHoe 1oje 3eMJIHM U €ro 3HaueHue JJIs )KU3HU Ha 3emile.
OnbiT  Opcrena. MarHuTHoe MoJie  DJIEKTPUYECKOro Toka. I[IpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. [[€fiCTBHE MarHUTHOTO IMOJIA HA TPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TIOCTOSIHHOTO ToOKa. lcmoisib30BaHHME »IEKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBneHue snexkTpoMarauTHoO uHAykuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 MOJIYYEHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJIeKTpU3alus Ted.

JIBa pona 3EKTPUYECKUX 3aPsI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DnekTpocTaTuyecKasi UHAYKIHS.

3aKOH COXpaHEHUS FJECKTPUUECKUX 3apsiI0B.

[IpoBOAHUKY U AUDIIEKTPUKH.

MopnenupoBaHue CUIOBBIX JUHUN JJIEKTPUUECKOTO TTOJIS.
HcTOYHMKY TOCTOSIHHOTO TOKA.

JIelicTBUSA DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHAMN TOK B )KUJKOCTH.

["a30BbIl pa3psia.

N3mepenune cuitbl Toka aMIepMeTpOM.

N3mepenne 3neKTpuiecKoro HanpsiKEHNUs: BOJbTMETPOM.

Peocrar n marasuH conpoTHBICHUN.

BzaumonericTBre TOCTOSIHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOKHOCTH Pa3AEICHUsI TTOJKOCOB MarHUTa.



MopaenrpoBaHuEe MarHUTHBIX TOJIEW MOCTOSTHHBIX MAarHUTOB.
OnsIT Dpcrena.
MarauTHoe Moje Toka. DIEKTPOMarHur.
JlelicTBHE MarHUTHOTIO TOJs1 HA TPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEIb MIOCTOSTHHOTO TOKA.
HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW UHTYKIIHH.
Onbitel @apajes.
3aBUCUMOCTh ~ HamNpaBJEHUS  MHAYKIIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHMUSI.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKaA.

Jlabopamopmuuvie pabomul u onvimel.
OnbITH 110 HAOIIOIEHUIO JIEKTPU3AINH T MHAYKIIMEH U MPU COMPUKOCHOBEHUM.
HccnenoBanne NeWCTBUS AIEKTPUUYECKOTO OIS HA TPOBOJHUKU U TUDJICKTPUKHU.
COopka u mpoBepKa PadOThI ATEKTPUICCKON IIETTH MTOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHUE CUIIbI TOKA.
N3mepenue u peryivpoBaHue HANPSHKEHUS.
UccnenoBanue 3aBUCMMOCTHM CHJIBI  TOKAa, WAYIIETO Yepe3 Pe3UcTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HAa PE3UCTOPE.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JJIEKTPUYECKOr'O COMPOTUBIICHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, IUION[AAN ONEPEUHOr0 CEUCHUS U MaTepHaa.
[TpoBepka mpaBuia CI0XKEHUSI HAMPSHKEHUN MPU MOCIEA0BATEIBHOM COCIMHEHUU
JIBYX PE3UCTOPOB.
[TpoBepka nmpaBuia AJisi CUIIbI TOKA MPU MapaIeIbHOM COCIMHEHUU PE3UCTOPOB.
OnpeneneHue padOThI ANEKTPUUECKOT0 TOKA, UYILETO YEPE3 PEIUCTOP.
Ornpenenenne MOIMTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO YEPE3 JaMmIIOuKy, OT
HAIIpSDKEHMS Ha HEW.
Onpenenenue KIIJ[ HarpeBarers.
HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydenne MarHUTHOTO TOJISI TIOCTOSIHHBIX MArHUTOB TMPU HX OOBEAMHCHUH U
pa3lICJICHUH.
HccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTb CHJIbI B3aUMOJICUCTBUS KATYIIKU C
TOKOM U MarHuTa OT CHJIbI TOKA U HAIPAaBJICHUS TOKA B KaTYIIIKE.
N3yuyenne nercTBUsSI MArHUTHOTO MOJISl HA MTPOBOJIHUK C TOKOM.
KoncrpynpoBanue u uzyuenue paboThl JIEKTPOABUTATETIS.
M3mepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.
OMBITHI TIO UCCIEOBAHUIO SBJICHUS JIEKTPOMArHUTHON MHIYKIIMU: UCCIICIOBAHUE
M3MEHEHUM 3HaYEHUS U HAIIPABJICHUSI MHIYKIIMIOHHOTO TOKA.



9 KIIACC

Paszgen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe naBmkeHue. MarepuanpHas Touyka. (Cucrema OTcyéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JIBUKCHHS. PaBHOMEpHOE NPSIMOJIUHENHOE
nBrxenue. HepaBHoMepHoe npsmMonnHelHoe ABuxkeHue. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKCHUHU.

VYckopenne. PaBHOyckOpeHHOE mpsAMOJiMHEiHOe ABuxkeHue. CBoOomgHOE
nageHue. OnsITel ['anunes.

PaBHOMEepHOE nIBMXKEHHE N0 OKpYXKHOCTH. llepuog m wacrora oOpaileHus.
JIuneiHasa u yrinoBas CKOpOCTU. LIEHTpOCTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH Herorona. Bropou 3axkon Herorona. Tperunit 3akoH HerotoHa.
[IpyuHLIMD CyNeprO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujia TPEHUS CKOIBKEHUS, CHIIa
TPEHUS MOKOS, IPYTrUe BUABI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JIpmwxenne ruianer BOKpyr ComnHpa. IlepBas xocMmudeckass CKOPOCTb.
HesecoMocTts u neperpysku.

PaBHOBecne MarepuanbHOW TOYKU. AOCOMOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEILNIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynece Tena. M3menenne umnynsca. IMnynsc cuibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PeakTUBHOE IBUKEHUE.

Mexanndeckass paboTa W MOIIHOCTb. PaboTa cui TsDKECTH, YIPYrocTH,
Tpenusi. CBsi3b dHEpPruu U padbothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
IIOBEPXHOCTHIO 3eMJIH. [loTeHManbHas sHeprust cxaTou npyxuHbl. Knunernueckas
sHeprus. TeopeMa 0O KMHETHYECKOM DHEPrUH. 3aKOH COXPAHEHUS MEXAHHYECKOMN
JHEPI'UHu.

Hemoncmpayuu.

Habmonenne MexaHn4ecKoro JBUKEHHUS Tejla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE IMyTEN U TPACKTOPHI ABMKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEILHO
Pa3HbBIX TEJ OTCUETA.

N3mepenne CKOpoCTH M YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHHS.

HccnenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKECHUS.

HaOmronenue nBu»kKeHUs Tea Mo OKPYKHOCTH.

HabGmronenne MexaHUYECKUX SIBJIICHUW, MPOUCXOASIIMX B CHUCTEME OTCYETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBW)KEHUU OTHOCUTEIBHO
KaOuHeTa (PU3HKU.

3aBHCUMOCTh YCKOPEHUSI T€IA OT MACCHI TeJla U JECUCTBYIOIIEH HA HETO CUJIBI.
HabGmronenne paBeHCcTBa CUIT IPU B3aUMOJICHCTBUY TEIL.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.



Ilepenaya uMmIrysbca py B3aMMOJIECHCTBUM TEIL.
[IpeoOpazoBanus YHEPTUU NPU B3aUMOJIEUCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMITyJIbCa MPU a0COMIOTHO YIIPYrOM B3aUMOJICHCTBUU.

Habnronenune peakTHBHOTO IBMOKEHHUSL.

CoxpaHeHHe MEXaHUYECKOM 3HEPruu Mpu CBOOOJHOM IMaJICHUH.

CoxpaHeHHE MEXaHUYECKOW SHEPrMM IpH JBWXKEHUU Telld TMOJ JEHCTBHEM
IPYKUHBIL.

Jlabopamopmuuvie pabomul u onvimel.

KoHcTpynpoBanue Tpakta /Ui pa3roHa M JajbHEHIIEro paBHOMEPHOTO JIBHIKEHHUS
HIaprKa WINA TEIEKKH.

Omnpenenenue cpeaHei CKOPOCTH CKOJbXKEHHsI OpycKa WM JBUKEHUS IIapHKa 10
HAKJIOHHOU IIJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela IPU paBHOYCKOPEHHOM JBHMKEHUU MO HAKIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

IIpoBepka rumoTresbl: €ciid NpU PAaBHOYCKOPEHHOM JIBKEHUU O€3 HadaabHOU
CKOPOCTM MYTH OTHOCSTCS Kak psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHUE
IPOMEXYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJIbHOTO
JABJICHMUS.

Omnpenenenue kK03hHUIIMEHTA TPEHUST CKOTTBKCHUSI.

Onpenenenune KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABIXKEHHUU Tea IO
TOPU30HTAIBHON ITOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH NMPH MOABEME Ipy3a C UCMHOIb30BAHHEM
HEMOBUKHOTO U TTOJIBUXKHOTO OJIOKOB.

N3ydyeHue 3ak0Ha COXpaHEHUs] SHEPTHH.

Pasznen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarensHoe nBuykeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOaHUI: IEPUO,
4acToTa, aMIUINTyAa. MareMaTH4eCcKuii U NPYKUHHBIA MasTHUKU. [IpeBpaienne
SHEPruu MpH KOJIeOATEIbHOM JIBUKEHUU.

3aryxatomue — koneOaHusA.  BbeiHyxkneHHble — KoneOaHus.  Pe3onaHc.
Mexannueckue BonHbl. (CBOMCTBA MeXaHWYECKMX BOJH. [IpomonbHble U
nornepeyHsle BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€  pacHpOCTpaHEHUS.
MexaHnuecKkue BOIHBI B TBEPAOM TEIIE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKa. MHbpa3Byk u

yIIbTPa3BYK.



Hemoncmpayuu.

Hab6monenue xonebaHuit Te 1mMoj IeWCTBUEM CHIIBI TSDKECTU U CUJTBI YITPYTOCTH.
HabGmronenne kosnebanuii rpy3a Ha HUTU U Ha TIPY>KHUHE.

Habmronenue BoIHYXICHHBIX KOJIEOAHUM U pe30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (Ha MOJCIIN).
Habmronenne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopuosie pabomel u onvimel.

OmnpeneneHue 9acTOTHI U MIEpUOIa KOJICOaHUI MAaTEMAaTUIECKOTO MAasSTHHUKA.
OmnpeneneHue 4acTOThl U MEpUOIa KOJEOAHUI MPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TEPUOJIa KOJICOAHUH MTOABEIICHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJA KOJICOAHUN MPYKMHHOTO MAasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH NEpHOJa KoieOaHUil rpy3a, MOABEIICHHOTO0 K HUTH, OT
Macchl rpysa.

OnbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IE€pUoAa KOJEOAHUM MPYKUHHOTO
MasgTHUKA OT MACChl IPy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO Ma/ICHHUS.

Pazgen 10. DaeKTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOMCTBa
AJEKTpOMarHuTHeIX BOJH. [llkana »neKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJiekTpomMariuTHas npupona cera. CkopocTh cBera. BoilHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

CBoiiCcTBa AIEKTPOMArHUTHBIX BOJIH.
BoinHOBBIE CBONICTBA CBETA.

Jlabopamopusie padbomul u onvimel.

N3ydeHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBEI0 MOOMIIBHOTO TennedoHa.

Pa3pnen 11. CBeroBble AIBJIEHHUS.

JlyueBas MOJIEIIb CBETa. HUcrounuku CBeTa. [Ipssmonunerinoe
pacnpoctpanenue ceera. 3atMeHusa Coinnina u JIynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH TmperaoMiieHHs cBeTa. llomHoe BHyTpeHHee
oTpaxxeHue cBeTa. lCnonb30BaHWE MOJHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJIAX.



Jlmaza. Xonm nydedt B ymH3e. Onruueckas cucrema (oroammapara,
MUKpPOCKOIIa M TeJecKoma. [7a3 kak onTudeckas cucTeMa. biIM30pyKoCTb H
NAnbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekrp. OmnbiTel Hetotona. Croxenue
CHEKTpaJIbHBIX IBETOB. Jucnepcus ceera.

Hemoncmpayuu.

[IpsamonuHerHoe pacnpoCTPaHEHHUE CBETA.

OtpaxeHue cBera.

[Tomyuenue n300pakeHUi B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[IpenomiieHue caera.

Onrtuyeckuii CBETOBO/I.

Xon iydeii B coOuparolei JuH3e.

XoJ1 JIydyeu B pacCEUBAOIEH JIMH3E.

[Tonmydyenne n300paxeHU ¢ TOMOUIBIO JIUH3.

[Mpunun aeiicTBus oToarmnapara, MUKPOCKOIA U TEJIECKOIA.
Mopens ria3sa.

Pasnoxxenue 0enoro cBera B CIEKTP.

[Tomyuenue Oenoro cBera Mpu CI0KEHUH CBETA Pa3HbIX LIBETOB.

Jlabopamopmuwvie pabomel u onvimel.

HccnenoBanne 3aBUCUMOCTH YIIa OTPAKEHUSI CBETOBOIO JIyda OT yrija IMaJeHHUs.
N3ydyeHue xapakTepucTUK U300pakeHs IPEeIMETa B IJIOCKOM 3€pKaje.
HccnenoBannue 3aBUCUMOCTH YIUIa MPEIOMIIEHUSI CBETOBOIO JIyda OT YyIJIa MMaJICHUS
Ha TPAHULE «BO31YX—CTEKIIO».

[Tonyuenue n300paskeHU ¢ TOMOIIBIO COOMpPArOIEH JTUH3HI.

Omnpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CUITbI COOMPAIOILIEH JTUH3BI.
OnbITHI IO Pa3IOKEHHUIO OEJIOro CBETa B CHEKTP.

OnbITHI O BOCTIPUATHIO I[BETA MPEIMETOB MPH MX HAONIOJIEHUN Yepe3 LIBETOBBIC
(GUIBTPBHL.

Pa3znen 12. KBanToBble siBJIeHUS.

Omneitel Pe3epdopaa m mnanerapHas moxenb aroma. Mogens atoma bopa.
Hcnyckanue u nornonieHre cBeta atomoM. KBaHThI. JIMHEYaThie CIIEKTPBI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOIO
anpa. HykmonHas Mogens aromHoro sapa. W3orombel.  PapnoakTtuBHBIE
npespaienus. [lepuon monypacrnaga aTOMHBIX SED.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsAJ0BOTO M MacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAaep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTE3a U
nenenus snep. crounmku sueprun CoiHIA v 3BE3.

SlnepHass sHepretuka. JleMCTBUsA paaMOAaKTUBHBIX W3Jy4EHUNW Ha JKUBBIC
OpPraHHU3MBI.



Hemoncmpayuu.
CnexTpel U3Ty4EHHS U MOTJIOIICHUS.
CrekTpsl pa3IMYHBIX Ta30B.
CnekTp Bogopoaa.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cuérunka HOHUBUPYIOMNX U3ITYICHHM.
Perucrpanus nznydeHus: IpupOIHBIX MUHEPATOB U MPOAYKTOB.

Jlabopamopuosie pabomel u onvimel.

HabGnronenne CrutonmHpIX U TUHEHYATHIX CIICKTPOB M3TyYEHUS.

HccnenoBanue TpeKOB: U3MEPEHUE DHEPTUM YACTUIIBI 110 TOPMO3HOMY MyTH (TI0
dororpadusim).

N3mepenue pannoakTUBHOTO (OHA.

IToBTOpPUTEIBLHO-0000IAKO NI MOTYJIb.

[ToBTOpUTETHHO--0000IIAOIITNIT MOYIb TIPETHA3HAYCH JIJIST CHCTEMAaTHU3AINH
U 0000mIIeHHS  TPEIMETHOrO  COJACpXaHUS U OMNbITa  JICSITEILHOCTH,
MPUOOPETEHHOTO TIPU M3Y4EHUU BCETO Kypca (PH3WKH, a TakyKe JJIs TOJATOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMeHY Mo (QuU3UKe s 00ydarouuxcs,
BBIOPABIITUX 3TOT Y4EOHBIN MpeMeET.

[Ipu M3ydyeHHH JAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBAETCS JOCTHUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  TUIAHUPYEMBIX  Pe3yibTaTOB  oOyueHus, GopMupyercs
€CTECTBEHHOHAYYHAsl TPaMOTHOCTh: OCBOEHHWE HAy4YHBIX METOJOB HCCIEHOBAHUS
SIBJICHUNM TIPUPOJBI U TEXHHUKH, OBJIAJCHUE YMEHUSMHU OOBSCHATH (HU3HMUECKUE
SIBJICHUSI, TPUMEHsISI TIOJyYCHHBbIC 3HAHUA, peliaTh 3a7adyd, B TOM UHCIIC
KAuE€CTBEHHBIE U HKCIIEPUMEHTAJIbHBIE.

[IpuHIIMNIHATBHO AEATENBHOCTHBIN XapakTep JAHHOTO pasjesa pean3yercs
32 Cc4€T TOro, YTO OOy4aromuecs BBHIOIHAIOT 3aJaHusi, B KOTOPBIX WM
npeaIaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHMM pACIO3HABaTh M HAYYHO OOBICHATH
dbusznyeckue sIBICHHS B OKPYKAIOIIEH TPUPOJIE U MIOBCETHEBHOMN KU3HH,

UCIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUH, B TOM
YUCIIe AJI MPOBEPKHU TUIOTE3 U MOJIYYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBACHATh HAy4YHbIE OCHOBBI HaW0OOJIee BaXXHBIX JOCTHXKCHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEP, IPAKTUYECKOTO UCIIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB
SHEPIrHM Ha OCHOBE 3aKOHA MPEBpAIEHUS M COXPAHEHUS BCEX U3BECTHBIX BUOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKU Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs HAMpaBJIEHO
Ha JOCTUKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yJIBTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOTO OO0IIEro o0pa3oBaHus
y oOyyaromierocsi 0ynyr copMHUpOBaHbI CIECAYIONIUE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:
1) mnaTpMoOTHYECKOr0 BOCIIMTAHUS:
— MPOSIBJIEHUME HHTEpPECca K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
bu3MYECKON HayKH;
— [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX --(PU3UKOB;
2) rpa’kIaHCKOro0 U JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:
— FOTOBHOCTh K AKTUBHOMY YYAaCTHIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MpPOOJIEM, CBA3AHHBIX C MPAKTUYECKHUM IMPUMEHEHHUEM JOCTHMKEHUUI
busuky;
— OCO3HAHME BAXKHOCTU MOpPAJbHO--ITUYECKUX IPUHLHUIOB B JEATEIbHOCTU
Y4E€HOIO;
3) 3cTETH4€eCKOro BOCIIUTAHUSA
— BOCHPUATUE AICTETUYECKUX KAyeCTB (PU3MUYECKOW HayKu: €€ TapMOHHMYHOIO
OCTPOEHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI' O MIO3HAHUA:
— OCO3HAHME LIEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUHU, BAXKHEUIIIEH COCTABIIIOIIECH KYJIbTYPHI;
— Ppa3BUTHE HAY4YHOW JIOOO3HATENBHOCTH, MHTEpeca K HCCIIeI0BaATEIbCKON
NEATEIbHOCTH;
5) dopmupoBaHusi KyJbTYPbl 310POBbSl H IMOLMOHAIBHOI0 0J1aroNnoJIy4ns:
— OCO3HAaHME IIEHHOCTH Oe30macHoro o0Opa3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TMpaBUJl OE€30MaCHOTO IIOBEIECHHS Ha
TPAHCIIOPTE, Ha J0porax, C OJJEKTPUUECKUM M TEIUIOBHIM O0OpY/IOBaHUEM B
JOMAILIHUX YCJIOBUSIX;
— ¢(hOpMUPOBAHHOCTH HaBbIKa pedeKCcuu, MPU3HAHUE CBOETO MpaBa Ha OLIUOKY U
TaKOro e MpaBa y ApPyroro 4eaoBeKa;
6) TPy10BOro BOCIIMTAHMSI:
— AKTMBHOE Y4YacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pasoBaTenbHON OpraHu3alluu, TOpojaa, Kpasl) TEXHOJOTUUECKON M COLUAIbHOU
HAIPABJICHHOCTH, TPEOYIOIINX B TOM YUCIE U (PU3NYECKUX 3HAHUN;
— UHTEpeC K MPaKTUYECKOMY M3YUEHHUIO Npodeccuit, CBA3aHHBIX ¢ (U3NKOM;



7) 3K0JIOrH4€eCKOro BOCIIUTAHMSA:

— OpUEHTAIlMA Ha IPUMEHEHNEe (PU3NUECKUX 3HAHUH IS pElIeHHs 3a7a4 B 00J1acTu
OKpYXKaloIIel Cpelbl, IJIAaHUPOBAHUS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCTIEACTBUMN I OKPYKAIOLIEH CPEbI,

— OCO3HaHWE TJI00aJTBHOTO XapaKTepa HJKOJOTMUYECKHX MpoOdJieM M TyTed uX
peLICHUS;

8) aganTanMu K HM3MEHSIIOIIUMCH YCJOBUSIM COUUAJBHOH W NPHPOIHOM
cpeabl:

— OTPeOHOCTh BO B3aMMOJICHCTBUU TIPH BBIMOJHEHUH HCCIEAOBAHUI M MPOCKTOB
(bU3MYECKON HANPaBICHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JPYTUX;

— TIOBBILICHWE YPOBHS CBOE€M KOMIIETEHTHOCTH 4€pe3  MPAKTUYECKYIO
JEATENbHOCTD;

— MOTpeOHOCTh B ()OPMUPOBAHWH HOBBIX 3HAHUH, B TOM 4HUCIE (DOPMYyIUpPOBATH
WJIeH, TIOHSITHS, TUTIOTE3bI O (PM3UYECKUX 00BEKTaX U SIBIICHUSX;

— OCO3HaHue Je(UIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JIaCTH
buzuku;

— IJTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PHU3NUECKUX 3HAHU;

— CTpPEMJICHHE aHAJM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

— OILICHKa CBOMX JEHUCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOLIYIO Cpeny,
BO3MOXXHBIX TJI00ATTLHBIX ITOCIIEICTBHIA.

METAINPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOEHUS MporpaMMbl NO (U3UKE HA YPOBHE OCHOBHOI'O
obmiero o6pazoBanus y o0ydaromierocst 0yayr chopMupoBaHbl MeTanpeaAMeTHbIe
Pe3yJIbTAThI, BKJIFOUAIOIINE TO3HABATEIIbHBIC YHHBEPCAJIbHbIC yUeOHbIC NeHCTBHS,
KOMMYHUKATHBHBIE  yYHUBEpCAJIbHbIC  Y4eOHbIe  JCWCTBHS,  PETrYJISITHBHBIC
YHUBEPCAJIbHBIC YICOHbBIC ICHCTBHSI.

ITo3HaBarebHbBIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble Jioruueckue JeicTBUs:
BBISIBIISATH U XapaKTEPU30BaTh CYIECTBEHHBIC TPU3HAKN O0OBEKTOB (SIBICHUN);
yCTaHaBJIMBaTh CYIIECTBEHHbIH NpU3HAK KIACCU(PHUKAIMU, OCHOBAaHUSA IS
000011IeHNs U CPaBHEHUS;
BBISIBJISAITh 3aKOHOMEPHOCTM W IPOTHUBOPEUYUS B paccMaTpUBaeMbIX (hakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;



BBISIBJISITH IPUYMHHO--CJIE/ICTBEHHBIE CBSI3U MPU U3YYCHUH (DU3NUECKUX SIBICHUUN U
IPOIIECCOB, JI€JaTh BBIBOJBI C HCIIONb30BAHMEM JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIUYHH;
CaMOCTOATENIbHO BbIOMpaTh CIOCOO pelieHus ydyeOHOW (U3MUEcCKOor 3a1adu
(cpaBHEHHE HECKOJbKMX BapUaHTOB pEUICHUs, BHIOOp Haubosiee MOAXOMSILETO C
Y4ETOM CaMOCTOSITEIILHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBrble ucciieoBarebCKHe 1eiCTBUA:
UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
OPOBOJMTH II0 CAMOCTOSITENBHO COCTABICHHOMY IUIaHY OIIBIT, HECIIOXKHBIN
bU3UYECKU YKCIIEPUMEHT, HEOOJIbIIIOE UCCiIeI0BaHNE (PU3UIECKOTO SIBJICHUS,
OLIEHMBAaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTb HH(OpMAIMIO, MOJYYEHHYIO B
XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSITENILHO  (POpMYJIUPOBaTh O00OOIIEHHS M BBIBOALI MO pe3yJibTaTaM
MPOBEIEHHOT O HAOIIOAEHUS, OIbITA, UCCIIEOBAHUS;
IPOrHO3UPOBATH BO3MOXKHOE JalibHEWIee pa3BUTHE (DU3MYECKUX MPOIECCOB, a
TAaK)K€ BBIJBUTATh IMPEANONOKEHUS 00 HMX pa3BUTHM B HOBBIX YCIOBUSAX U
KOHTEKCTaX.

Pabora ¢ undopmanmeii:
MPUMEHSATh Pa3IUYHbIE METOAbI, MHCTPYMEHTBI U 3aIIPOCHI IPU MOUCKE U O0TOOpE
uHQOpMAIIMM WM JaHHBIX C YYETOM MPEJIOKEHHON yueOHON (U3MdecKoit
3a/a4;
aHaJIM3UPOBATh, CUCTEMATU3UPOBaTh M  UHTEPIPETUPOBATH  HMHPOPMALIHIO
pa3IUYHBIX BUAOB U (HOPM MPEICTABICHNUS;
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOpMY TIpe/icTaBlIeHUs] HHPOPMALlUUd U
WLTIOCTPUPOBATh pelIaeMble 3a/1a4l HECIOXKHBIMU CXeMaMHU, AHarpaMMaMiy, HHON
rpauKoi U UX KOMOMHAITUSIMU.

KoMMyHMKaTHBHbIE YHHBEpPCAJIbHbIE y4eOHblIe AelicTBUS:
B X0Jle¢ OOCYXAeHMsI yueOHOro maTepuana, pe3yjabTaToB JIaDOpaTOPHBIX paboT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIae€MOl TeMbl U BBICKA3bIBAThH
UJEU, HALEJICHHbIE Ha DPELICHUE 3aauyd U MOJAJIEpKaHHE OJlaroKenaTeabHOCTH
OOIIIEHUS;
COIOCTABJIATh CBOU CYXKIEHUS C CYXICHHSIMHU JPYyrUX YYaCTHHKOB JUajora,
0OHapyXMBATh Pa3IMUUE U CXOACTBO MMO3UIINIA;
BBIPA)XaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO TPEACTABIATh PE3YJNbTATHl BBIMOJHEHHOTO (PU3MYECKOr0 OIMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);
NOHMMaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M HWHAWBUAYAIbHOU
paboThI MPU PELIEHUH KOHKPETHOM (hU3HUECcKOi MPOOIEMBI;



NPUHAMATH TIEJTH COBMECTHOW NEATEIbHOCTH, OPTaHW30BHIBAThH JEHCTBHUS MO €
JOCTIKEHUIO:  paclpelieNiaTh PO, OOCYXKIaTh TMPOIECChl W  Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUTAsl KAYECTBEHHOTO pe3yjbTaTa 1o CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YJICHAMHA KOMAaHIbI;
OIICHMBATh KaueCTBO CBOEro BKJIaJa B OOHIMH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITETILHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICH CTBHUSI.

PerynsiTuBHbIC YHMBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA

Camoopranuzanmus:
BBISIBJIATh TIPOOJIEMBbI B JKU3HEHHBIX M YUEOHBIX CUTYyalUAX, TPEOYIOIIMUX st
peteHust (pU3NYECKUX 3HAHUI;
OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHAUBUIYaIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PELICHUN TPYIIION);
CaMOCTOATENIFHO COCTABJIATh ATOPUTM pEIIeHHs (PU3NYECKON 3aauyM WU TUIaHa
UCCIIEZIOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATh MPELJIAracMble BAPUAHTHI PEILCHU;
JIeNaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PELLICHUE.

CaMOKOHTPO/Ib, SMOLMOHANBbHBIM HHTE/VIEKT:
JaBaTh aJ€KBATHYIO OLIEHKY CUTYALIMH U IIpejiararh rjiaH €€ N3MEeHEeHMUS;
OOBSICHATh MPUYUHBI JOCTHKEHUS (HEIOCTUKEHHS) PE3y/IbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHUBBI B JAEATENbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS
(U3NYECKOro MCCIEIOBaHMS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBLCTB,
U3MEHUBIINXCS CUTYaIUH, YCTAHOBJICHHBIX OLIMOOK, BO3HUKIIHNX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBHE PE3YNbTATA LIEJIA U YCIOBUSM;
CTaBUTh ce0s HAa MECTO APYroro 4eioBeKa B XOJ€ CIOpa WM JUCKYCCHHM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYroro;
MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHuH (U3NYECKUX 3a7ad WIH B
YTBEPKJICHUSAX HAa HAyYHbIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

HPEIMETHBIE PE3YJIbTATbBI

K o1y o0y4ueHust B 7 Kjacce rnpeIMeTHbIE pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y 00YUYAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TOHSATHS: (PH3WYECKUEe W XWMHUYECKHE SBJICHUS, HAOJIOIEHUE,
OKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAUHUIBI (U3MUYECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BeIlecTBa (TBEPIOE, >KHAKOE, ra3000pa3Hoe),
MEXaHMYECKOe JBW)KCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOIMHEHHOER),



TpPaeKTOpHs, paBHOACUCTBYIOIIAs cuia, naedopmarus (yrnpyras, MIacTHYecKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (nuddys3us, TENMIoBOEe JABUKEHUE YaCTHUIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JIBUKECHHUE, UHEPLUs, B3aUMOJIECUCTBHUE
T€J, pPaBHOBECHME TBEPABIX TEJN C 3aKPEIUIEHHOW OChIO BpallEHHUs, Iepeaaya
JaBJICHUS TBEPIABIMU TEJlaMU, XHUIKOCTSIMU W Ta3amMu, arMochepHoe IaBJICHHE,
IJIaBaHUE TeEJ, MPEBPALICHUS MEXAHUYECKOM SHEpPruu) IO ONUCAHUIO HUX
XapakTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
dbusnueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHUE M3YUYCHHBIX (PU3NUECKUX SIBJICHUM B OKPYXKaIOIIEM
MHpE, B TOM uuciie (pU3MYecKue SBICHUS B TPUPOJE: MPUMEPHI IBIKCHHS C
Pa3IMYHBIMUA CKOPOCTSAMH B )KMBOM U HE)KMBOM NIPUPOJE, NEUCTBUE CUIIbI TPEHHUS B
OpUpPOJIE M TEXHUKE, BIMUSHUE aTMOCPEPHOIrO AABIIEHHS Ha >KUBOM OpraHu3M,
IJJaBaHWE PHIO, phlUaru B TeJe YEJIOBEKa, MPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO
3a/la4y B Y4eOHYIO, BBIJIEISATH CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKU) (PU3UYECKUX
SIBJICHUM;

OMUCHIBATh M3YYCHHBIE CBOMCTBA Tel W (PUIMUECKUE SBJICHUS, HCIOIb3YS
dbusznueckne BeMMUMHBI (Macca, O00BEM, IUJIOTHOCTH BEIIECTBA, BpEMS, IYTh,
CKOPOCTb, CPEIHSISI CKOpPOCTb, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC TENA, CHJIA
TpeHUs, AaBjieHUE (TBEPIOro Tena, >KUIAKOCTH, Tras3a), BBITAJIKHBAIOIIAS CHUJIA,
MexaHu4deckass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJblL, KO3()PUIUEHT
MOJIE3HOTO JEHUCTBHSI MEXaHU3MOB, KHHETUYECKAsl U MOTEHINAIbHASL SHEPTUs), IPU
OMHMCAHUH TPABWILHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOJIb3YEMbIX BEITHUYHH,
uxX O0OO3HAYeHUs] W €AUHULBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIONINE TAHHYIO (PM3UYECKYIO BEIMUYUHY C IPYTUMU BEITUYMHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PM3WYECKHUE SBJICHUS WU TPOIECCHI, HCIIONb3YS
MpaBujia CJIOXKEHUS Cui (BAOJIb OAHOM mpsimMoil), 3akoH ['yka, 3akoH Ilackains,
3aKOH Apxumeza, MpaBUIO paBHOBecUsl pbryara (0JI0Ka), «30J0TOE MPABHIION
MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHWYECKOW JHEPruM, NpU OSTOM J1aBaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKCHHUE;

OOBICHATh (DU3UYECKUE SIBJIICHUSI, MPOIIECChl M CBOMCTBA TEJI, B TOM YUCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO  XAPAKTEpa:  BBISBIATH
MPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOTMYECKUX I11aroB
c ornopoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBICHUHN, (PU3NIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3a7ayu B 1-2 JeHCTBHS, WCIOJIB3YsSd 3aKOHBI U (OPMYJIBI,
CBsI3BIBAIONINE (PU3MYECKHE BETUYMHBI: HAa OCHOBE aHaIM3a YCJIOBHS 3a/Ja4d



3allMChIBATh KPaTKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (POPMYIIBI U
IPOBOJUTH PacuéThl, HAXOAUTH CIPABOYHbIE JaHHbIE, HEOOXOAUMBIE ISl PEIICHUS
3a/1a4, OIIEHUBATh PEATUCTUUYHOCTh MOJYYCHHON (PU3UUECKON BEJIMUMHBI,
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HPU MOMOIIM (PU3MUECKHUX
METOJIOB, B OIKMCAaHUMU MCCIEAOBaHUS BBIACISATH MPOBEPSEMOE MPEANOI0KEHHUE
(rumoTe3y), pasnuyaTh U MHTEPIPETHPOBATH IOJYYEHHBIN PE3ylbTaT, HAXOAWUTH
OLIMOKY B XOJI€ OTbITA, JIEJaTh BBIBOJIBI 10 €TO PE3yJIbTaTaMm;

IPOBOJMTH OMbBITHI MO HAOMIOACHHUIO (PU3NYECKUX SIBJICHUM WM (PU3HUYECKUX
CBOWCTB Tel: (opMynupoBaTh NpPOBEpsiEMble MPEINONOKEHUsA, COOUpaTh
YCTAHOBKY U3 TMPEAJIOKEHHOr0 OOOpYJOBaHUs, 3alUChbiBaTh XOJ OIbITa U
(GopMyIupOBaTH BHIBOJIBI,

BBITNIOJHSATH MPSMbIE U3MEPEHHUS PACCTOSIHUS, BPEMEHHU, MACCHI TeNa, 00bEMA, CHUJIBI
U TEeMIepaTypbl C MHCIOJb30BAHUEM AaHAJIOTOBBIX U LU(POBBIX NPUOOPOB,
3alMChIBATh TOKa3aHUs MPUOOPOB ¢ yUETOM 331aHHOM aOCOMIOTHON MOTPEIIHOCTH
U3MEPECHU;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYMHBI OT JPYrou
C UCIHOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTU IIYTH pPaBHOMEPHO
JBIDKYIIEroCs TeJla OT BPEMEHHU JIBH)KEHHMSI TENA, CHJIbBI TPEHHUS CKOJIBXKEHUS OT
BEca TeJa, KauecTBa 00pabOTKM MOBEPXHOCTEHN TEJl M HE3aBUCUMOCTH CUJIBI TPEHHUS
OT IUIOLIAJX COIPUKOCHOBEHUS TE€J, CHJIbl YIPYrOCTH OT YIJIMHEHHUS INPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOW YacTH Tejla U OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBHUCHUMOCTH OT IIJIOTHOCTH Te€Ja, OT TJyOMHBI, HA KOTOPYIO
HOTPY>KEHO TeJI0, YCIIOBUH TUIaBaHUA TEJ, YCIOBUIM paBHOBECHUS pbluara 1 OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHWU Y4€OHOIr'0o HCCIEAOBaHUS, COOMpaTh YCTAHOBKY W
BBIMOJIHATG ~ U3MEpPEHUs, CleAysd MpeJIoKEHHOMY TIUIaHy, (UKCHUpPOBAThH
pe3yapTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (DPU3MYECKMX BEJIMYMH B  BHUJE
NPEIIOKeHHbIX TaOnauI W TpapuKoB, JAelIaTh BBIBOJABI IO pe3yJbTaTam
HCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3NUECKMX BEJIMYHMH (IIOTHOCTH BEIIECTBA
KUIKOCTH M TBEPHOIrO Tela, CHJIA TPEHUs CKOJBbXEHHUS, [aBJIEHUE BO3YyXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOLIAs Ha MOIPYKEHHOE B JKUIAKOCTH TEJO,
KO3(Q(PUIIMEHT  MOJE3HOro  JNEWCTBHS ~ MPOCTBIX ~ MEXAHU3MOB),  CIEAYA
MPENJIO)KEHHOM  MHCTPYKIMHU: TpPU  BBIIOJHEHUM  W3MEPEHH  coOuparhb
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIYMCIIATH 3HAUEHUE NCKOMOW BEJIMYUHBI,
coOofaTh MpaBWja TEXHUKM Oe30macHOCTH Mpu pabore ¢ J1abopaTopHBIM
000opyI0BaHHUEM;

yKa3bIBaTh MPUHUMUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETpP, COOOIIAIOIIMECS  COCYIbl, OapoMeTp, pblyar,
ITOJIBHPKHBIN M HEIOIBYIKHBIN 0JI0K, HAKJIOHHAS IJIOCKOCTB;



XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C OMOPOM HAa MX ONHUCaHUA (B TOM YHUCIIE: MOAIIUIIHUKH, YCTPOHCTBO
BOJIONIPOBO/JIA, TUAPABIUYECKUN MPECC, MAHOMETP, BHICOTOMEP, OPIITHEBOI HACOC,
apeoMeTp), UCIONb3ys 3HAHUsI O CBOMCTBAX (PU3UUYECKUX SIBJICHUM M HEOOXOIUMBIE
(u3nuecKre 3aKOHbl U 3aKOHOMEPHOCTH;
OPUBOANTH MpPHUMEPHl (HAXOAWTh HWHGOPMAIMIO O MNpUMEpax) MPaKTUYECKOro
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HHM AJIsi 0OeCredeHUs
0€30MacHOCTH TpPU OOpalEHUH ¢ NpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHHUSl 370pPOBbsI U COOJIIOJIEHUST HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKPYXKAIOLIIEH CPEAE;
OCYILECTBIISITh OTOOP MCTOYHMKOB HMH(popMannu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHbIM TOWCKOBBIM 3alpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUM M IYyTEM
CpPaBHEHHS Pa3JIMYHBIX MCTOYHUKOB BBIIEISATH MH(POPMAIMIO, KOTOpAs SBISETCS
MIPOTUBOPEYUBON UITM MOKET OBITh HEAOCTOBEPHOM;
UCIIOJIb30BaTh TMPU BBIIOJIHEHUH YYEOHBIX 3aJaHUN HAY4YHO--TIOMYJISPHYIO
AUTEpaTypy (PU3MUYECKOTO COACpP>KaHUS, CIPABOYHBIE MaTE€pPHAIbI, PECYpChl CETH
WuTepHer, BnaneTp nNpu€MaMu KOHCIEKTHPOBAaHUS TEKCTa, MNpeoOpa3OBaHUs
UHGOpMAIMHN U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
2-3 ucToYHUKOB MHGOpMaIMK (HU3HUIECKOTO COACPKAHMS, B TOM YUCIIE TYOJTUIHO
Jenath KpaTKhue CcOoOOLIeHHs O pe3yJbTaTax MpPOEKTOB WM  y4eOHBIX
VCCIICIOBAHUK, TPU HSTOM TPAaMOTHO HCIOJIb30BaTh W3YYECHHBIM ITOHATUWHBIN
anmapat Kypca (pU3uKH, COPOBOXKAATH BBICTYIJICHUE MTPE3EHTAIINEH;
Opy  BBIMOJHEHUM YYEOHBIX TMPOEKTOB W  HCCIEIOBAHUM  paclpeiesirh
00513aHHOCTH B TpYIIE B COOTBETCTBUH C IMOCTABICHHBIMH 33Ja4yaMu, CICIUTH 3a
BBIMIOJTHEHUEM T[UJIaHA JIEWCTBUM, aJ€KBATHO OLIEHUBATh COOCTBEHHBIM BKIJIAJ B
NEATENbHOCTh TPYNINbl, BBICTPAUBaTh KOMMYHHKAaTUBHOE B3aWMOJEHCTBUE,
YYUTBIBAsE MHEHHE OKPYKAIOIIHX.

K xonIy 00yueHusi B 8 kyiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCT Y 00YJAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYII, TEILIOBOE JBUKEHUE aTOMOB
U MOJIEKYJI, arperarHbleé COCTOSHMS BEUIECTBA, KPUCTAUIMYECKHE M amMOp(dHbIE
TE€Ja, HACBIIIEHHBI M HEHACBIIEHHBI Map, BIAKHOCTh BO3/AyXa, TEMIIEpaTypa,
BHYTPEHHSSI DHEPTUs, TEIJIOBOM JIBUTaTENb, YIEMEHTAPHBIN 3JIEKTPUUECKUI 3apsi,
ANEKTPUUECKOE TOJI€, TPOBOJHUKH U JTUAJEKTPUKU, MOCTOSHHBIM AJIEKTPUYECKHIM
TOK, MarHUTHOE I10JIE;
pa3nuyarh SABJCHHS (TEIJIOBOE PACHIMPEHHUE U CXKATUe, TEeIUIonepenaya, TemioBoe
paBHOBECHE, CMayuBaHWE, KaNWUISIpHbIC SBJICHUS, HCHapeHue, KOHJIEHCAIus,
IUTABJIEHWE, KpUCTaIM3auus  (OTBEpAEBAHWE), KHWIIEHHE, TeIJlonepeaada



(TErI0npOBOIHOCTD, KOHBEKIIHS, U3J1y4YEeHHE), AIEKTPU3ALUS Tel,
B3aMMOJICHCTBUE 3aps70B, NEUCTBUS JJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHE,
B3aMMO/JICHCTBUE MATHUTOB, JAEMCTBME MAarHUTHOIO MOJISl HAa MPOBOAHUK C TOKOM,
AJIIEKTPOMArHUTHAsT MHIYKLMS) MO ONHUCAaHUI0 UX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIINUX JAHHOE (DU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3UUYECKUX SIBJICHUH B OKpYXKaloIIeM
MUpE, B TOM YHuciie (U3NYECKUE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KaNWUBIPHBIE SBJICHUS B MPUPOJE, KPUCTALIBI B NpUpoAe, ni3nydeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera,
ANEKTPUUECKHE SIBJIEHUS B arMocdepe, 3JIEKTPUYECTBO JKHUBBIX OPraHU3MOB,
MarHiTHOE Moje 3eMJH, peid MOoI0COB, POJIb MATHUTHOTO MOJIS JUIA >KU3HU Ha
3emiie, MOJSIPHOE CHUSIHUE, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (DU3UUYECKUX SIBJICHUM;
ONKCHIBATh M3yYEHHBIC CBOMCTBA TeN U (PUIUYECKHE SBICHUS, HCHOIb3YA
(¢u3nyeckue BEIMYMHBI (TeMIepaTypa, BHYTPEHHsSSI DSHEPrus, KOJUYECTBO
TEIUIOTHI, YJAEJIbHAsl TEIUIOEMKOCTh BELIECTBA, YAENbHAs TEIUIOTA ILIABIICHUS,
ylelabHas TeIioTa NapooOpa3oBaHMs, YAENbHas TEIIOTa CrOpaHUs TOIUIMBA,
KOO(QQUIMEHT TIOJE3HOr0 JEWCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEJIbHAs
BJIQKHOCTb BO31YyXa, OJJEKTPUYECKUMU 3apsji, CHJIAa TOKA, DIJIEKTPHUYECKOE
HaNpsDKEHHUE, CONPOTHUBIIEHHE NPOBOJHUKA, YJIEIbHOE CONPOTUBIICHUE BEIIECTBA,
paboTa M MOILIHOCTh BJEKTPUYECKOr0 TOKa), NpPU OMNUCAHUU MPaBUIBHO
TPaKTOBaTh (U3UYECKUH CMBICA HCIOJIb3YEMbIX BEIMYMH, OOO3HAUEHUS U
€IMHULIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYJbI, CBSI3bIBAIOLINE JTAHHYIO
(Gu3MUECKyl0 BEIMYHUHY C JIPYTUMU BEJIMYUHAMH, CTPOUTH IpaUKy H3y4EHHBIX
3aBUCUMOCTEN (DPU3MUECKUX BEIUYUH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBJICHHUS U IMPOLECCHI, UCIOIb3Ys
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOEHUS BEILECTBA,
MPUHLUIT CYNEPHO3ULNHA TOJiel (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS
3apsaa, 3akoH Oma i yyacTka Lenu, 3akoH J/xoyns—JIeHna, 3aK0H coXpaHeHuUs
SHEPTHUH, MIPH STOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aIHUCHIBATH €O
MaTEMaTUYECKOE BBIPAXKCHMUE;

OOBSACHATHh (PU3MYECKHE MPOLECCHl U CBOWMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyalun MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
IPUYUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 1—2 JIOTMYECKUX 1I1aroB
Cc onopol Ha 1-2 H3y4EHHBIX CBOMCTBA (PUIMYECKUX SIBICHUH, (PUHMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacyéTHble 3a7auu B 2—3 JEHUCTBUA, HUCIONb3YS 3aKOHBI U (DOPMYJIBL,
CBs3bIBAIONIME (PU3MYECKHE BEIUMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3aJaud
3alMChIBaTh KPATKOE YCJOBHE, BBIABISITH HEIOCTATOK JAHHBIX JUIL pPELIEHUS



3aJladyu, BBIOMpPATh 3aKOHBI W (QopMysbl, HEOOXOoAUMBbIE st €€ pelieHus,
IPOBOJUTH Pacu€Thl U CPAaBHUBATH MOJIYUEHHOE 3HAUE€HUE (PU3NUYECKON BEIMUNHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HPU MOMOIIM (PU3MUECKHUX
METOJIOB, HCIOJb3ysl ONUCAaHUE HCCIEAOBaHUS, BBIACIATh IPOBEPSIEMOE
IPEIIIOJIOKEHUE, OLIEHUBATh MPAaBUIBHOCTh IMOPs/IKA MMPOBEACHUS HCCIEAOBAHMS,
JIeJIaTh BBIBOABL;

IPOBOJMTH OMbBITHI MO HAOMIOACHHUIO (PU3NYECKUX SIBJICHUM WM (PU3HUYECKUX
CBOMCTB TeN (KalWUIAPHBIE SBJICHUS, 3aBUCUMOCTH JABJIEHHUS BO3JyXa OT €ro
o0Bb€Ma, TeMmrmepaTypbl, CKOPOCTH TMpollecca OCTHIBAHMUS W HarpeBaHusi Mpu
M3IIy4YEHUU OT I[B€Ta H3Iydarolleld (IMOrJIoNaroleil) MOBEpXHOCTH, CKOPOCTh
WCIIApEHUs] BOJbI OT TEMIEpPATypbl KUAKOCTH M IUIOAAM €€ IOBEPXHOCTH,
AJIEKTPU3ALMUS TEN U B3aUMOJCUCTBUE DIEKTPUUYECKHUX 3aPSIOB, B3aWMOJICHCTBUE
MTOCTOSIHHBIX MAarHUTOB, BU3YyaJM3allisi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JNEHUCTBHUSI MAarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOABUIATEIS MMOCTOSHHOIO TOKA): (hOPMYJIUPOBATh MPOBEPSEMbIE
MPEANONOKEHUA, COOMpaThb YCTAHOBKY W3 MPEIJIOKEHHOIO 00OpyIOBaHMS,
OIKCHIBATh X0/ OIbITa U (POPMYIUPOBATH BHIBOJBI;

BBIMIOJIHATh TMPSAMBIE HW3MEPEHUS TEMIIEpaTypbl, OTHOCHTEIIbHOW BIIAXKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C UCMOJb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JAaTYMKOB (PU3NUYECKUX BEIMYMH, CPABHHUBATh PE3YJIbTAThl U3MEPEHUU C YUETOM
3aJlaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

IPOBOJINTH UCCJICOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIMUUHBI OT JIPYron
C HCHOJB30BAHMEM MPAMBIX M3MEpPEHUN (3aBUCHUMOCTb  CONPOTUBIICHUS
OPOBOJHUKA OT €ro JUIMHBI, IUIOMAAY ITONEPEYHOro CEYEHHS W YIEJIBbHOIO
CONPOTHUBIICHHS] BEUIECTBA MPOBOAHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK,
OT HaOpsOKEHHsT Ha NPOBOAHUKE, MCCIEJOBAaHUE IIOCIEIAOBATEIBHOIO H
NapajlIeIbHOTO  COCAUHEHUN MPOBOJHUKOB): IUITAHUPOBATH  MCCIIEJOBAHUE,
coOupaTh yCTaHOBKY W BBIMIOJIHATh U3MEPEHUS, CIENys MPEII0KEHHOMY IIaHy,
(GUKCHPOBaTh pe3yNbTaThl MOJTYYCHHON 3aBUCUMOCTH B BHJIE TaOJIHIl U TPaUKOB,
JenaTh BBIBOABI 110 PE3YJIbTAaTaM HCCIIEIOBAHUS;

MPOBOAUTh  KOCBEHHBbIE  HM3MEpEHUs  (PU3NYECKUX  BEIUYMH  (yAesbHad
TEMJIOEMKOCTh BEILECTBA, COMPOTUBIECHHWE MPOBOJHMKA, paboTa W MOIIHOCTh
AJIEKTPUYECKOI0 TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY, CJenysl NpPeIjOoKEHHOM WHCTPYKUHMH, W BBIUYUCIATH 3HAYEHUE
BEJIMYUHBI;

coOofaTh MpaBWia TEXHUKM Oe30macHOCTH Mpu pabore ¢ J1abopaTopHBIM
000py10BaHUEM;



XapaKTepu30BaTh MPUHIIMIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOWCTB € ONMOPOM Ha MX ONMCaHUA (B TOM YHUCJE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMETpP, BOJBTMETpP, CUETUYHMK DIICKTPHUECKOMN
SHEPrUH, AJIEKTPOOCBETUTENbHBIE NMPHOOPBI, HarpeBaTEIbHBIE AIIEKTPOIPHUOOPHI
(MpUMEPBI), IEKTPHUUECKHUE MPETOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOIBUTATEIh
IOCTOSIHHOTO TOKa), HCIOJNb3Ysl 3HAHMSI O CBOMCTBAX (PU3MYECKUX SIBJICHUA U
HE00X0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIC TEXHUUYECKHUE YCTPONCTBA U M3MEPUTENIBHBIE TMPUOOPHI 1O
cXeMaM M CXEMaTHMYHbIM pHUCYHKaM (GKUJIKOCTHBIH TEPMOMETp, TEpPMOC,
NICUXPOMETpP, THUTPOMETpP, JBUTATEIh BHYTPEHHETO CrOpaHMs, JIIEKTPOCKOTI,
peocTaT), COCTAaBJIATH CXEMbI AJIEKTPUYECKHX IENeld C MOCIEAOBaTeNbHBIM U
napajuieJbHbIM COCAMHEHHEM JJIEMEHTOB, pa3jiuyas YyCIOBHBIE OOO3HAYCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LIETICH;
OPUBOAUTH MPUMEPHI (HAXOAUTH HWH(GOPMAIUIO O MpHUMeEpax) MPaKTHUYECKOTo
UCIOJIb30BaHUS (DU3UYECKUX 3HAHUM B MOBCEAHEBHOM KU3HU NJIsi 0OECIeueHUs
6e3omacHOCTH TpU OOpallleHuH ¢ MpuOOpaMu M TEXHMYECKUMH YCTPOMCTBaMHU,
COXpaHEHUsSI 370POBbsI W COONIIOJIEHUST HOPM JKOJIOTUYECKOTO TIOBEICHUS B
OKPYXKAIOIIIEH CPEIIE;
OCYIIECTBIISITh MOUCK MH(pOpMauu (U3NYEcCKoro coaepkanust B MHTepHeTre, Ha
OCHOBE HMMEIOILMXCSI 3HAHUNA U MYTEM CpaBHEHUS JTOMOJIHUTEIBHBIX MCTOUYHHUKOB
BBIJICSITh WH(GOPMAIMIO, KOTOpasi SBISIETCS MPOTHBOPEUMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;
UCTIONIb30BaTh TIPU BBIIOJIHEHUH YYEOHBIX 3a7aHUN  HAYYHO--TIOMYJISPHYIO
auTeparypy (PU3MUYECKOTO COACpP)KAHUS, CIPABOUYHBIC MAaTEPHAIIBI, PECYPCHl CETH
Wntepuer, BiageTh npuéMaMHU KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHMs
uH(OpMAaIIMK U3 OJIHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPATKHE YCTHBIE COOOIEHus, 0000mas
MH(OPMAIIMIO U3 HECKOJBKHUX HCTOYHUKOB (PU3UYECKOrO COAEpPKAHUS, B TOM
qucie NyOIMYHO MPEACTABISITh PE3YNbTAThl MPOEKTHON MU HUCCIIEI0BATEIbCKOM
JNEATENBHOCTA, TPU 3TOM T'PaMOTHO HCIOJIb30BaTh HW3YYECHHBIA MOHATUHHBINA
anmnapar Kypca GU3MKH, COPOBOXKATH BBICTYILICHUE MTPE3EHTAIlUEH;
IpU BBIIOJHEHUN Y4EOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MYECKHX IMPOIECCOB
pacmpenensiTe OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C IIOCTaBJICHHBIMH
3aJjauaMM, CJIEIUTh 3a BBIIOJHEHHEM IIJIaHa JCHCTBUM W KOPPEKTUPOBATH €rO,
aJICKBaTHO OI[CHUBATh COOCTBEHHBIN BKJIAJl B JEATEILHOCTD TPYIIIBI, BEICTPAUBATh
KOMMYHUKATHBHOE  B3aMMOJIEWCTBUE, TPOSBISIST  TOTOBHOCTh  pa3peliarhb
KOH()JIMKTBI.

K koHiry o0yueHus B 9 kiacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM yPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJaIOIIUXCST YMEHUI:



UCTIOJB30BaTh TOHATHUS: CHUCTEMa OTCuéTa, MarepHalbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOro  JBMXKEHMs,  Aepopmauus  (ympyras,
MIacTUYecKas), TpeHUe, IEHTPOCTPEMUTETbHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, a0COMIOTHO TBEPIOE TENO, LEHTP TSKECTU TBEPIOTO
T€la, PaBHOBECHE, MEXaHWYECKHWE KOJIEeOaHWs U BOJIHBI, 3BYK, HH(QPA3BYK H
yIBTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
OJIM30PYKOCTh M JAIIbHO30PKOCTh, CIIEKTPhl UCIYCKaHUsl U TOIJIOMICHHU, albga-,
OeTa- U raMMa-U3JIydCHHUs, U30TOIBI, SJCpHAs YHEPTeTHKA,;

pa3nuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEWHOE ABM)KECHUE,
PaBHOYCKOPEHHOE TPSMOJMHEWHOE JBIKEHHE, CBOOOJAHOE TMaJeHUE Tell,
paBHOMEpHOE JBIJKEHHE IO OKPYKHOCTH, B3aUMOJCHCTBHUE TeEJ, PEAKTUBHOE
IBM)KEHHE, KoeOaTeIbHOE IBUKEHHE (3aTyXalolUe U BhIHYK/ICHHbIE KoJieOaHus),
pPE30HAHC, BOJHOBOE  JBW)KCHHE, OTpaXCHHWE  3BYyKa, MPSMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaXE€HHE U TPEJIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
OTpaKEHHUE CBETA, Pa3lIOKEHHE OCIIOTO CBETA B CIICKTP U CIOKEHHUE CIICKTPaTbHBIX
[[BETOB, JUCIEpPCUsl CBETa, €CTECTBEHHAs pPAJUOAKTUBHOCTh, BO3HUKHOBEHHUE
JTMHEWYATOrO CIIEKTpa M3ITy4eHUs) MO OMMCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHHUE;

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UUYECKUX SIBICHUH B OKPYXKAIOIIEM
mupe (B TOM uucie (U3NYECKHUe SIBJICHHS B NPUPOZE: NPUIIMBBI U OTJIMBBHI,
nBwkenne 1iaHer (CONHEYHON CHCTEMbI, pPEaKTHUBHOE JABM)KCHHE IKUBBIX
OpPraHu3MOB, BOCIPHITHE 3BYKOB JKMUBOTHBIMH, 3€MJIETPACEHHE, CEHCMUYECKUE
BOJIHBI, LIYHAMH, 3XO0, LIBETA T€JI, ONTUYECKUE SBJICHUS B MPUPOE, OUOIOTHYECKOE
JCHCTBUE BUAMMOTO, YIBTPAQHOJIETOBOTO W PEHTTEHOBCKOTO M3IIyYEHUH,
€CTECTBEHHBIM pagMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4M, paJUuOaKTUBHOE
U3Ty4CHHE TPUPOIHBIX MHHEPAJIOB, JCWCTBHE pPATWOAKTHUBHBIX H3IYUYCHUU Ha
OpraHu3M 4YeJOBeKa), MPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKN) (PU3UUECKUX SIBICHU;

ONMCHIBATh M3yYEHHBIC CBOWCTBA TeN M (PUINYCCKUE SBICHUS, HCIOIB3Ys
¢usnyeckue BEMUYMHBI (CpPEedHSE W MIHOBEHHas CKOPOCTh Tela Tpu
HEpaBHOMEPHOM JIBIDKCHUH, YCKOPEHHE, TIepeMeIeHHe, MyTh, YIJIOBas CKOPOCTh,
CHJIa TPEHHsI, CHJIa YIPYroCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOMHOTO IMaJIeHus,
BEC Teja, UMITYJbC Tela, WMITYJIbC CHIIBI, MEXaHW4YecKas pabdoTa M MOIIHOCTH,
NOTEHUMAIbHAs JHEprusi Tejla, MOAHATOrO0 HaJ TOBEPXHOCTHIO  3EMIIH,
NOTEHIIMAIbHAS JHEPTUsl CXKATOW MPYXKUHBI, KWHETHYECKas OSHEPrus, MOJIHas
MeXaHWYecKasi SHEprus, MepUoj U 4acToTa KoueOaHuM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTebh MPEIOMIICHHS CpPEIbl), TpU
ONMCAaHUU TPABUJIIHLHO TPAKTOBATHh (PU3MUECKHI CMBICI UCTIOIb3YEMBIX BEIWYHH,
0003HAYEHUSI U €OUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTHh (POPMYIIBI,



CBSI3BIBAIONINE JTAaHHYIO0 (DU3MUECKYIO BEIMUMHY C APYTUMHU BEIUYUHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS W TPOIECCHI, HCIIONB3YS
3aKOH COXpAaHEHWS OSHEPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYMEPNO3UIIUA CHWJI, TIPUHIMI OTHOCHUTEIbHOCTH ['amuies, 3akoHbl HproToHa,
3aKOH COXpAHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsIOBOIO M MAcCOBOTO YHCEN MPU SAEPHBIX PEAKIUSAX, TIPH ITOM
JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alHMCHIBATh €r0 MaTeMaTHYEeCKOe
BBIpAKCHUE;

OOBSACHATHh (PU3UYECKHE TPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyallUd TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH MPUIMHHO--
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKUX IIIaroB C OMOPOM
Ha 2-3 WM3YYCHHBIX CBOWCTBA (PU3WYECKUX SIBICHHUM, (PU3NICCKUX 3aKOHOB HWJIH
3aKOHOMEPHOCTEH;

pemaTth pacu€THBIC 3a7aud (ONMUpAIOIIHUECs] Ha CUCTEMY W3 2—3 ypaBHEHHUH),
WCITOJIb3YyS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKIE BETUIMHBI: HA OCHOBE
aHaM3a YCJIOBHS 3aJla4yl 3allMChIBATh KPATKOE YCIIOBHE, BHISBIIATH HEIOCTAIOIIHEC
WK U30BITOYHBIC JIAaHHBIC, BHIOMPATh 3aKOHBI U (HOPMYJbI, HEOOXOIUMBIC IS
pelIeHHsI, TMPOBOAUTH PACUETHI M OICHUBATh PEATUCTHYHOCTH IOTy4EHHOTO
3HAYCHUS (PU3NYECKON BEITUUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXHO PEIIUTh MPH MOMOIIHA (PU3NIECKUX
METOJIOB, HCIIOJNBb3ysl ONUCAaHUE WCCIEAOBAHUS, BBIJCIATh IMPOBEPSIEMOE
PENOIOKEHNE, OIICHUBATh MPABUILHOCTH MOPSJIKA MPOBEACHUS UCCICIOBAHUS,
JIeNaTh BBIBO/BI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOIEHUI 1 OIBITOB,;
MPOBOJIUTH OMBITHI IO HAOMIOACHHUIO (PU3NYECKUX SBJICHUM WM (DUIHIECKUX
CBOWCTB TeJ (M3ydeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHHUsS YHEPTuH,
3aBHCHUMOCTh TEpHOJia KOJeOaHWH TPYKWHHOTO MasTHHKa OT MAacChl Tpy3a u
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUTUTYABl MallbIX KOJIeOaHUH,
NPSMOJMHEHHOE PACIPOCTPAHEHUE CBETA, Pa3lIoOKEHUE OCNIOro CBeTa B CIEKTD,
M3Y4YECHHE CBOWCTB M300paXCHHS B IUJIOCKOM 3€pKajie M CBOMCTB HM300paKeHUS
npeaMeTa B COOMpaArolieil JiMH3e, HaAOMOJeHUE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB H3IYyYCHHUS): CAMOCTOSTEIHRHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHUs, ONTUCHIBATH XOJ OMBITA U €T0 PE3YNIbTaTh, (POPMYIUPOBATH
BBIBO/IbI;

IPOBOJINTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUM, OTIPEICIISs CpeaHee
3HAUCHUE M3MEPSIeMON BEeMUYUHBI ((POKYCHOE pacCTOSHHE COOMpArOIIeH JIMH3bI),
000CHOBBIBATh BBIOOP CIIOCOOa U3MEpPEHHUsl (M3MEPUTEIILHOTO TPUO0opa);
IPOBOJMTH  WCCIECIOBAHWE  3aBHCHUMOCTEH  (PU3MYECKMX  BEIUYMH  C
UCIIOJI30BAaHUEM TIPSIMBIX H3MEPEHHH (3aBUCMMOCTh IYTH OT BpPEMEHHU TpHU



PaBHOYCKOPEHHOM JIBJKEHUM 0€3 HadaJlbHOM CKOpOCTH, Iepuojaa KojeOaHui
MaTEMaTUYECKOr0 MAATHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaXKECHUS CBETa
OT yrja MNaJeHHs M Yrja MOpeJoOMJIEHHs OT yrja MaJeHus): IUIAHUPOBATH
UCCIIE/IOBAHNE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
NOJIyYYCHHON 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BUAE TaOMUI[ U TpadHKOB,
JIeJIaTh BBIBO/BI 11O PE3yJIbTaTaM MCCIEI0BaHHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUS (PU3NUYECKUX BEJIWYUH (CPEeqHssi CKOPOCTh U
YCKOPEHHUE TeNla MPU PABHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHUE CBOOOJHOTO
najieHus, KECTKOCTh  MPYXKHUHBL, KOI(POUIUEHT  TPEHUS  CKOJBXKCHHUS,
MExaHuueckass paboTa W  MOIIHOCTb, 4YacToTa MW TEepuoj  KoJeOaHHit
MaTEeMaTHYeCKOr0 M MPYKUHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOHMparouieit
JAWH3BI,  PAJMOAKTUBHBIA  (POH):  IJIAHUPOBATH  HM3MEPEHHs,  COOMpPaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHITh U3MEPEHUS, CIIEys IPENTI0KEHHON
WHCTPYKIIMHU, BBIUYUCIATH 3HAYECHHE BEJIMYMHBI M AHAIM3HPOBATH IOTYyYEHHBIE
pe3yabTaThl C YI4ETOM 3aJaHHOM MOTPEIIHOCTU U3MEPEHMUI;

coOmoaTe TpaBuia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ JgabopaTOpHBIM
000py/10BaHUEM;

pa3nnyaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (PM3UUYECKUX MOJEJIEH: MaTepraibHas
TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOUCUHBIA UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTAHETapHask MOJIENb aTOMAa, HYKJIOHHAs! MOJIENIb aTOMHOTIO $/1pa;

XapaKTepru30BaTh MPUHLMIBI JEUCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOpPOW Ha HX ONUCaHUs (B TOM 4YHCIE: CIHUIOMETpP, NaTYUKU
NOJIOKEHHUSI, PACCTOSHHMS M YCKOPEHUs, PpaKeTa, 3XOJOT, OYKH, IEpPUCKOII,
doroanmnapar, ONTHYECKHUE CBETOBOABI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHMS O CBOWCTBax (DU3MYECKHX SBICHUH U
HE00X0IMMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHUYHBIE PHCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOWCTB, H3MEPUTENbHBIX NPUOOPOB U TEXHOJIOTHUECKHX IPOLIECCOB MPH
pelIeHuN y4eOHO--IIPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl Ul IOCTPOCHUS
M300pakeHUM B MIIOCKOM 3€pKalie U COOMparouie JuH3E;

OPUBOAMUTH MpPHUMEPHl (HAXOAWTh HWH(GOPMALMIO O MNpHUMEpax) MPaKTUYECKOro
MCITOJIb30BaHUS (PU3NYECKUX 3HAHMI B MOBCEIHEBHOM XU3HU NJIsi 00ECIEeUEHHUs
0€30MacHOCTH MpHU OOpallleHuH ¢ NpuOOpaMHU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IIOBEJICHUS B
OKpY>Karollen cpee;

OCYILECTBJIATh MOMCK HH(pOpManuu Qunueckoro coaepxkaHusi B HHTepHeTe,
CaMOCTOSITENTLHO (POPMYIUPYS TMOUCKOBBIM 3aMpOC, HAXOAUTh MYTH OINpPEACIICHHUS
JIOCTOBEPHOCTU TMOJY4E€HHONH HHQPOpPMAIIMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTENIbHBIX HCTOYHUKOB;



UCMOJb30BaTh IPU BBINOJHEHUU YYEOHBIX 3aJaHUl HAYYHO--TIOMYJISIPHYIO
AUTEpaTypy (PU3UUYECKOrO COAEpP)KaHUS, CIPABOUHBIE MATEPHUAJIbI, PECYPCHl CETH
WuTepHer, BnaneTp nNpu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
UHGOpMAIMHN U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHBbIE M YCTHBIE COOOIIEHUSI Ha OCHOBE
uH(OpPMAIMKM U3 HECKOJbKMX MCTOYHUKOB (PU3UYECKOTO COMEPIKAHUS, IMyOJINIHO
IIPEACTABIATh PE3YIbTAaThl MPOEKTHOW WIIM HCCIEI0BAaTEIbCKON AEsATEIbHOCTH,
IIPY 3TOM I'PaMOTHO HCIOJIb30BAaTh U3YYEHHBIN IMOHATUWHBIN anmapar u3y4aeMoro
pa3nena (U3MKH W COMPOBOXKIATh BBICTYIUIEHHWE TMIpE3eHTAle C y4éToMm
0COOEHHOCTEW ayAUTOPUH CBEPCTHUKOB.



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnuecTBo 4acoB DJIeKTPOHHbIE
No HanMeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoabnbie| IIpakTnueckmue
n/n NporpaMmel Bcero 5 5 oOpa3oBarejibHbIE
padoThbI padoThI pecypesI
Paszpnes 1. Du3uka u e€ poJib B IO3HAHUM OKPYKAKIIET0 MHPA
but6moreka [JOK
- 2 0 0
11 Dusitica - Hayka 0 HpUPOAC https://m.eds00.ru/7416194
but6moreka [JOK
2 0 0
12 DH3HHCCKHE BEIHYHHEI https://m.edso0.ru/7f416194
. bu6moreka [IOK
2 0 1
1.3 EcTecTBeHHOHAYUYHBII METO/] TO3HAHUS https://m.edsoo.ru/7f416194
Hrtoro no paszaeny 6
Pa3nen 2. [lepBoHayajibHble CBe/IeHHsI 0 CTPOEHHH BeNIECTBA
bu6moreka [JOK
1 0 1
2.1 Crpoetne semiectsa https://m.edso0.ru/7f416194
29 JBr>keHue 1 B3auMOJ e CTBUE YaCTHIL 2 0 1 bubmmoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
2 1 1
2.3 ArperaTHble COCTOSIHUSI BEII[ECTBA https://m.eds00.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHue U B3aMoOieiicTBHE Tel
bu6moreka [JOK
3 0 1
8.1 Mexanueckoe ABwKCHHIE https://m.edso0.ru/7f416194
bubmumoreka [IOK
4 0 1
3.2 HMHepuus, macca, m10THocTs https://m.eds00.ru/7f416194
bub6morexa IIOK
3.3 Cra. Bupier cun 14 . 2 https://m.edso0.ru/7f416194
Hroro mo paszgeny 21



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

Pa3nen 4. JlaBjieHHe TBEPABIX TeJl, JKHAKOCTEH U ra3oB

41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 1 bubmmorexa [{OK
' TeJaMH, JKUJIKOCTSAMH U ra3aMu https://m.edso0.ru/7f416194
bu6moreka [JOK
4.2 Jlasnenue xuakoctn > 0 https://m.edsoo.ru/7f416194
bu6moreka [JOK
6 1
4.3 ATmocheproe naserne https://m.edso0.ru/7f416194
44 JleiicTBUE )KMIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bu6moteka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no pazgeny 21
Paznea 5. Pa6ora m MOiHOCTh. JHeprus
but6moreka [JOK
1
51 Pabota 1 MomEOCTE 3 https://m.edso0.ru/7f416194
bub6morexa IIOK
: 5 1
5.2 Hpoctsie MexaHH3MEI https://m.edso0.ru/7f416194
bubmmoreka [IOK
4 0
>3 Mexaruteckas SHeprus https://m.edsoo.ru/7f416194
Hrtoro mo paszaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KVIACC

KojsnuecTBo yacos JIEKTPOHHBIE
HauMeHoBaHMe pa3iejioB U TeEM (uudposbie)
Ne n/m IpOrpAMMEI Beero KOﬁHTpOJILHLIe HpﬁaKanecxne 06pazoBATEIBHbIE
padoThI padoThI pecypebi
Pasnes 1. TensioBble siBJaeHUst
. bu6moreka [JOK
: 7 0 0
1.1 CrpoeHnue u cBoiicTBa BellleCcTBA https: //m.edsoo.ru/7f4181ce
but6moreka [JOK
: 21 1 5
12 Teruiossie npoueccel https://m.edsoo.ru/7f4181ce
Hroro no pasaeiy 28
Pa3nen 2. DiekTpryecKHe M MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsAbl. 3apsHKEHHBIE TeIa U 7 0 1 bubmmorexa [{OK
' HX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
: 20 1 7
2.2 [TocTOSsIHHBIN IEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
: 6 1 15
23 MarHHTibie SB1CHHS https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
: 4 0 0
24 DIEKTPOMArHHTHAA HHIYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
Pe3zepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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

9 KVIACC

KojsnuecTBo yacos JIEKTPOHHBIE
HaunMeHoBaHue pa3ieioB U TeM (uudposbie)
Ne m/m IpOrpAMMEI Beero KOﬁHTpOJILHLIe HpﬁaKanecxne 06pazoBATEIBHbIE
padoThI padoThI pecypebi
Pa3znen 1. Mexannueckue siBJI€eHHUsI
MexaHndecKoe IBUIKEHUE U CLIOCOOBI €TI0 bu6moreka [JOK
1.1 10 0 1
OMMUCAHUS https://m.edsoo.ru/7f41a4a6)
. bu6moreka IIOK
. 20 1 3
12 BanvopeficTsue Tex https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
: 10 0 3
13 3aKOHEI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paszgeny 40
Pasznes 2. Mexanuuyeckue Koj1e0aHUSA U BOJHBI
Bbu6morexa IIOK
7 0 3
2.1 Mexanuueckue koneoanms https://m.edsoo.ru/7f41a4af
bu6moreka [JOK
: . 8 1 3
2.2 MexaHu4eCkHe BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
HWroro no pasaeny 15
Pa3nea 3. D1eKTpOMArHuTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJTHBI
31 DJIEKTPOMarHuTHOE MOJIE U 6 0 2 bu6motexa [IOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4af
Hroro no pasaeny 6
Pasznesn 4. CBeToBbIE SIBJICHUS
bu6moreka [IOK
6 0
4.1 3aKOHBI PACHIPOCTPAH CHHUA CBETA 2 https://m.edsoo.ru/7f41a4a6)
bubmumoreka [IOK
: 6 0 3
4.2 JIuH3BI ¥ ONITHYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
: 3 0 2
4.3 Pasnoxxenue 6enoro cBera B CIEKTP https://m.eds0o.ru/7f41adab



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

Uroro no pazneny

15

Pa3gea 5. KBanTOBBIC SIBJICHUSA

5.1 HcnyckaHnue v OTJIOIEHNE CBETA aTOMOM 4 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 E_tg; ;rzfgsag 8/5 f4la4a6
Hroro mo pazneny 17
Paznea 6. IloBTOPUTEILHO-00001IIAIO NI MOAYJIb
6.1 [ToBTOpEHUE U 0000IIEHUE COEePIKAHUS 9 2 bubmumoreka [IOK
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6)
Htoro 1o paszgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

ITOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne mu(ppoBbIE
Tema ypoka Kont bHble| IlpakTHyecku
n/n yp Bcero OHTpOI ¢ pa cckme oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl

1 ®dusnka — Hayka o npupoue. SABieHus 1
TIPUPOJIBI
DU3NUECKUE SIBJICHUS
du3znvecKue BEIMYUHBI U UX U3MEPEHHE
Ypok-uccinenopanue "M3mepenue

4 TEeMIIepaTyphl MPU MTOMOIIIH KUJKOCTHOT O 1 1
TEPMOMETPA U JATYMKA TeMIIepaTypbl"

5 Metonb! HaydyHOro nosHanus. Onucanue 1 bubmmoreka [TOK
¢bu3nYecKuX SBJICHUI C TOMOLIbIO MOJETIECH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTessl:

6 JATBHOCTH MOJIETA MIApUKa, TYIIIEHHOT O 1 1
TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIe
BbICOTa IycKa"

7 Crpoenue BeniecTBa. ONbITHI, JOKa3bIBAIOIINE 1 but6mmoreka [JOK
JINCKPETHOE CTPOCHME BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBuKeHue 4acTull BEIIECTBA 1 bubmaorexa IIOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccinenopanue «ONbITHI 11O 1 1
HAOIIOCHHUIO TEMJIOBOTO PACHIMPEHHS Ta30BY

10 ArperaTHbl€ COCTOSIHUS BEIIECTBA 1
OC00EHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.

11 O00011EHIE IO Ifa:'sz[en «IlepBoHayaIbLHBIC 1 brbmiorexa LIOK

Y https://m.edsoo.ru/ff0a0378
CBEICHUSI O CTPOCHUH BEIIECTBAY»
12 Mexanunueckoe n1BrxeHne. PaBHomepHoe 1 1 bu6mmotexa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

HEPAaBHOMEPHOE IBUKECHUE

https://m.edsoo.ru/ff0a05c6

13 CxkopocTtb. Enqunuiier ckopoctu Bubmorexa LIOK
) https://m.edsoo.ru/ff0a079c
14 Pacuer myTy 1 BpeMeHHU ABUKEHUS bubmaorexa IIOK
https://m.edsoo.ru/ff0a0ae4
but6moreka [JOK
15 Nuepuus. Macca — Mepa HHEPTHOCTH Tell https://m.edsoo.ru/ff0a0cLO
16 [InotHOCTH BemiecTBa. Pacuer macchl u but6mmoreka [JOK
o0beMa Teja 1o ero MJIOTHOCTH https.//m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabora «Onpenenenue
TUIOTHOCTH TBEPAOTO TEIa»
18 Pemenue 3amau no teme "IlnorHOCTD bubmuoreka [IOK
Bemecrnsa" https://m.edsoo.ru/ff0al23c
19 Cua Kak XapaKTepuCTHKa B3aUMOACHCTBHS
ten. Cuna ynpyrocTtu. 3akoH ['yka
JlabGopaTopHas pabora «3yueHue
20 3aBHCHMOCTHU PaCTsDKEHUS (Iedopmarinn)
MIPYKUHBI OT TPUIOKEHHON CHIIBI)
21 [[“IBnenue Tarorenus. Cuia TSKECTH
o | o e el Busmorea 0K
" A https://m.edsoo.ru/ff0al778
TSKECTH
Cuiia TSDKECTH Ha APYTUX IUIaHeTax. bu6motexa [IOK
23 ]
DU3NYECKHUE XapPAKTEPUCTUKH MIIAHET https://m.edsoo.ru/ff0a1502
but6moreka [JOK
24 Mswepenne cuit. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6moreka IIOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue JBYX CUJI, HAIIPaBJICHHBIX 110 bubmmorexa [{OK
26 . Z o
OJIHOM NpsiMOil. PaBHOIEMCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no teme "PaBHozeicTByOIas

n

CHIJI



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

o8 Cuna tpenus u e€ Bunbl. TpeHue B npupoae u bubmmorexa [{OK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas pabora «3yueHue

29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIbKEHUS OT bu6mmorexa [IOK
CHUJIbI IaBJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIONIUXCS TTOBEPXHOCTEM

30 Pemenue 3ama4 Ha onpeneneHue
PAaBHOJIECH CTBYIOIIEH CHJIBI
Pewenne 3amau no remam: «Bec tenay,

31 «I'pacuueckoe nzobpaxenue cum», «CUIbI», BH6J_IHOTeKa HOK
«PaBHOCHCTBYIOMAT CHI https://m.edsoo.ru/ff0alde0
KontposnpHas pabota 1o remam:

32 «Mexanunueckoe ABuxeHHE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3o0pakeHue cuiy, «CHIbD)

33 Hapnenue. CriocoObl yMEHbIIEHUS U bubmmorexa [{OK
YBEJIMYECHUSI JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBienue raza. 3aBUCMMOCTb JaBJICHHS Ta3a but6moreka [JOK
0T 00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBneHus TBEPABIMU TEJIAMHU, bu6motexa [IOK
SKUIKOCTIMH ¥ rasamu. 3akoH ITackais https://m.edsoo.ru/ff0a25b0

36 JlaBrieHue B KUAKOCTH U Ta3e, BHI3BAHHOE bu6motexa [IOK
JICUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3agau no teme «JlapiaeHue B bubmmoreka [IOK
JKHAKOCTH U rase. 3axoH ITackana» https://m.edsoo.ru/ff0a2826

but6moreka [JOK

38 Coobmarommecs cocya! https://m.edsoo.ru/ff0a2970

39 [MunpaBardeckuii mpecc BH6J_IHOTeKa HOK

https://m.edsoo.ru/ff0a3136

40 Manowmertpsl. [TopiiHeBOH XKUAKOCTHBIA HACOC

a1 ATtmocdepa 3eMIN U TPUUUHBI €€ bubmmoreka [IOK

CYIIIECTBOBAaHUS

https://m.edsoo.ru/ff0a2b5a
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bubmmoreka [IOK

42 B LA
ec Bo3llyxa. ATMoc(hepHOe 1aBlieHuE https://m.edsoo.ru/ff0a2bsa
N3mepenne atMmochepHoro napiaeHus. OnbIT bu6morexa [IOK
43
Toppuuenaun https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTh aTMOC(EPHOT0 AaBJICHUS OT bubmmoreka [IOK
BBICOTBI HaJ| YPOBHEM MODs https://m.edsoo.ru/ff0a2fc4
Bapometp-aneponn. AtMmochepHoe naBieHne bu6moTteka [JOK
45
Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3anau no teme " AtmocdepHoe
naBieHue"
47 JlelicTBuE )KUAKOCTH U ra3a Ha MOrPYyKEHHOE bu6motexa [IOK
B HUX TeJ10. ApXUMeJ10Ba CHJIa https://m.edsoo.ru/ff0a3276
JlaboparopHas pabora «OnpenesneHue
48 BLITaJI:KHBE}omeP;“I CHUJIBI I[ef?CTIl[a TOIIEeN Ha Bubmiorexa [JOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPY>KEHHOE B KUIKOCTH)
JlabopaTopHas pabora mo Teme
«HccnenoBanne 3aBUCMMOCTH Beca TeJa B bu6moreka [JOK
49 N . .
BOJIe OT 00BEMA MOTPYKEHHOH B KUKOCTb https://m.edsoo.ru/ff0a3514
YJaCTH Tellay
but6mmoreka [JOK
I1
>0 flaparue el https://m.edsoo.ru/ff0a3a96
JlaGopartopHas padota "KoncTpynpoBanue
o1 apeoMeTpa WA KOHCTPYHPOBAHUE JIOAKU U
ornpeneneHne e€ rpy30noabEMHOCTH "
Pemenue 3anau no remam: «llnaBanue cynos.
52 Bos Xonnai[saHHe» «/laBnenue TBE BI})/(I[TGJ'I bubmorexa [IOK
Ayxony ’ P ’ https://m.edsoo.ru/ff0a3654
KHUJIKOCTEH U ra30B»
53 KonTtponsHas pabora no teme «JlaBnenue
TBEPJIbIX TEJ, )KUJIKOCTEH U ra30B»
bu6moreka IIOK
4 M
> exammeckas pabora https://m.edsoo.ru/ff0a3f82
55 MouHocTs. EAMHUIIBI MOITHOCTH bubmmorexa [{OK



https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a3f82

Vpok-uccinenoanue "Pacuét MOIIHOCTH,

56 9 ) 1
pa3BUBaEeMoOI MpHu NoAbEME O JIECTHUILE"
57 IIpocTeie Mmexanu3mel. Peruar. PaBHoBecue
CHJI Ha pblyare
Prruaru B TexHUKE, OBITY U IPUPOJE.
58 JTaGoparopHast a6’0Ta «}i/lccnl?e;[lzn::mne 0.5 bubmorexa [OK
paropHas b https://m.edsoo.ru/ff0a478e
yCJIOBUI pAaBHOBECHSI pbluara
59 Pemenue 3anau mo teme «Y CloBUs bu6moreka [JOK
paBHOBECUS pblUaray https://m.edsoo.ru/ff0a48a6
Kosdduument noneznoro neitcteust
60 mexaHu3ma. JlaboparopHas pabota 0.5
«M3mepenne KII1/I HaKJIOHHOM IIIOCKOCTH»
61 Pemtenue 3agau mo teme "PaboTta, MOIIHOCTD, Bbu6morexa IIOK
KITA" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusd. Kunetndeckas u bubmmoreka [TOK
MOTEHIIMAJIbHAS YHEPrUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTrUH bubmorexa LIOK
p p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"JKCrepUMEHTAIIBHOE ONPEEIEHUE
64 U3MEHEHHUS KMHETUYSCKOU U NOTEHIIUAILHON 1
SHEPI'yM NP CKATHIBAHUU TeJa 10 HAKJIOHHOM
J0cKoCcTH "
65 KontponpHas pabora no reme «Pabora u
MOIIHOCTb. JHEPrus»
Pe3epBHblii ypok. PaboTa ¢ Tekcramu 1o Teme bu6muotexa LIOK
66 n n .
MexaHn4ecKoe IBUKEHHE https://m.edsoo.ru/ff0adee6
67 Pe3epBHblii ypok. PaboTa ¢ TekcTamu 1o teme bu6mmoreka [IOK
"JlaBieHue TBEPABIX TeJl, )KUJKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
63 Pe3epBHbIii ypok. PaboTa ¢ Tekctamu o teme

"Pabora. MomtHocTh. DHeprus”
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8 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne uugposbie
Tema ypoka
n/n yp Beero KOﬁl—[TpOJILHLIe HpﬁaKanecxne 0BPA3OBATENBHbIE
padoThI paéoThI pecypebi
OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
1 KHHETUY €CKOW TEOPUH U UX or{ngme 1 bubmaorexa TIOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPXKACHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Monenu TBEpAOTO0, KUIAKOTO U ra3000pa3HOro bu6moreka IIOK
3 . 1
COCTOSIHMH BeIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEeHHE CBOMCTB TBEPAOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSIHMI BEIIeCTBa Ha 1
OCHOBE ITOJIOKEHUI MOJICKYJISIPHO-
KUHETHUYECKON TEOpUu
5 Kpucrammueckue u amopdHbIe Tena 1 bubmiorexa LIOK
P P https://m.edsoo.ru/ff0a5800
5 CmauuBaHUe U KalWUIIPHOCTbD. 1 bubmumoreka [IOK
IToBEpXHOCTHOE HATSHKCHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe paclIpPEHUe U CKATUE 1 bubmiorexa LIOK
P P https:.//m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOT'O ABUKCHUS YaCTHI]
9 Buyrpennsis sneprusi. CnocoObl H3MEHCHUS 1 bubmmorexa [IOK
BHYTPECHHEH SHEPIruu https://m.edsoo.ru/ff0a5c60
bu6moreka IIOK
1 B 1
0 MR TeroTepeatit https://m.edsoo.ru/ff0a6412|
VYpoxk-koHpepenuus "lIpakTuueckoe
11 Hcpnonwosqa)ml;le :eHJ'IOBII:IX CBOMCTB BEIIECTB U 1 1 bubsmorexa [IOK
p https://m.edsoo.ru/ff0a65c0
MaTepHAaJIOB B IIEISIX YHEProCOSPeKESHUS
12 KoamuectBo TennoTel. Y aenpHas 1 but6moreka [JOK



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
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https://m.edsoo.ru/ff0a65c0

TCIIJIOCEMKOCTD

https://m.edso0.ru/ff0a6976)

VYpaBHeHue TemnoBoro 0ananca. TemiooOMeH

Bbu6morexa IIOK

13
1 TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopuas padota "Uccienosanue
14 SIBJ'ICHpI/ISI TI;HH0§6MeHa pu CM);HII/IBaHI/II/I bubmorexa LIOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM M TOpsTYEH BOJIBI
Pacuer xonnyecTBa TEMIOTELI, HEOOXOAUMOIO
15 JUIsl HAarpEBaHM TEJA U BBIIEISIEMOr0 UM ITPU
OXJIaXKICHNHU
JlabopatopHas pabota "OmnpeneneHue but6mmoreka [JOK
16 o " .
YAEJIbHOMN TENJOEMKOCTH BEUIECTBA https://m.edsoo.ru/ff0a6bb0)
17 DHeprus ToIMBa. Y aenbHas TEeIioTa bu6motexa [IOK
CrOpaHus https.//m.edsoo.ru/ff0a7b5a
IImaBiaenune u oTBepAEBaHUe
18 KPHUCTAIINYECKAX ?:JI VenpHas TemiaoTa Brbmorexa TOK
P e https://m.edsoo.ru/ff0a71d2
IUIABJIEHUS
19 JIabopaTtopHas pabora "OmnpeneneHue bu6moreka [IOK
YAEJIbHOMN TENJIOTHI IJIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOH/ICHCAIIUS. bu6morexa [IOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kunenwne. YaenrHas Teniaora
napooOpa3oBaHUs M KOHICHCAIINH. bubmmorexa [IOK
21 ]
3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOro JaBICHUS
Bnaxnocts Bo3ayxa. Jlabopatopuas padora
22 "OnpeneneHue ngOCHTGHBI:{Oﬁ I;ﬂamiocm bubmiorexa LIOK
p . https://m.edsoo.ru/ff0a7628
BO3/TyXa
23 Pemenue 3aau Ha onpeiesieHue BIaKHOCTH
BO3/TyXa
[TpuHIUIIB paOOTHI TEMJIOBBIX JBUTATEIICH.
24 [TapoBast TypOuHa. JIBUTaTesib BHyTPEHHET O

CropaHust
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KIIJI TemoBoro apurateis. TemnaoBbie

Bbub6morexa IIOK

25 o
JIBUTATENIM W 3aIMTa OKPYKAIOIIEi CpeIbl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHUs U MPEBpallleHUs SHEPTUH B
TEIJIOBBIX MPOLECCax
[TonroroBka K KOHTPOJIBHOM paboTe MO TeMe

b ka [IOK

27 "TenuoBele siBJIeHUS. VI3MEHEHME arperaTHbIX h':tdggll;lr(‘r):ee dSO(I)lr(a /028312
COCTOSIHUH BelecTna" — :
KonTtponbsHas pabora no reme "Tennossle

. b a [IOK

28 siBJIeHUs. I3MeHeHue arperaTHbIX COCTOSHUN h ;ISSJ_I/I;I;T;I’(SO?B /ff0a86ae
BemecTna Am. :

29 OnexTpusanus Tei. [IBa poaa 3IeKTpUIECKUX
3apsiioB

30 VYpok-uccienopanue "IneKTpru3anus TEI
VMHJYKIUEH U IPU CONPUKOCHOBEHUN"

31 B3anMopaeiicTBue 3apsKe€HHBIX Tel. 3aKOH bubmmoreka [TOK
Kyiona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe none. HanpsxeHHOCTH

P P Bu6norexa [OK

32 anekTpuueckoro nois. [IpunHuumn https://m.edsoo. ru/ff0aga0a
CYNEPIO3ULIHAH dJIEKTPUIECKHUX MOJIEN T '

33 Hocurenu 3nekTpuyecKkux 3apsaos.

DnemeHTapHblil 3apsa. CTpoeHue atoma

34 [TpoBOAHUKYN U AUDIEKTPUKHU. 3aKOH bu6moreka [IOK
COXPaHEHMsI AIEKTPUUECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenne 3a1au Ha npuMEHEHUE CBOWCTB bu6moreka [IOK
AIEKTPUYECKUX 3apPsJIOB https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBUS €TI0 Bu6morexa [IOK

36 cyuiecTBoBaHusl. MICTOYHUKY 3JIEKTPHIECKOTO https://m.edsoo. ru/ff0ag5ad
TOKa T '

37 JleficTBUS DIIEKTPUYECKOTO TOKA bubmaorexa TIOK

P https://m.edsoo.ru/ff0a96b2|

38 VYpok-uccrnenosanue "JleictBue

OJICKTPUYCCKOT'O IMOJIA HA TPOBOAHHUKHU U



https://m.edsoo.ru/ff0a7c7c
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JIMAJIEKTPUKH"

39 DJIEKTPUYECKUM TOK B METAJIAX, KUIKOCTIX bubmmorexa [{OK
U raszax https://m.edsoo.ru/ff0a9838

40 DJIIeKTpUYecKasi 11eNb U €€ COCTaBHbIC YaCTH

a1 Cuna Toka. JJabopatopHas paboTa 05 bubmumoreka [IOK
"N3Mepenne u peryaupoBaHue CHJIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DIIEKTPUYECKOE HanpspDKeHne. BombsTMeTp.

42 Jla6o I:no Hast a601T3a "U3mepeHue u P 0.5 bubmorexa LIOK

paTopHai p ,P ' https://m.edsoo.ru/ff0ade14

pEryJIMPOBAHUE HAIPSDK CHUS
ConpoTuBiieHNE IPOBOIHUKA. Y I€TIbHOE bubmotexa IIOK

43 .
COIPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopnas pabora "3aBUCHMOCTb

44 3JIEKTPUYECKOT0 COPOTUBIICHUS TPOBOIHUKA 1 bubmmorexa [IOK
OT €ro JJIMHBI, TJIONIA1 TONepEeYHOro https://m.edsoo.ru/ff0aa738
cedyeHus U MaTepuasia'

45 3aBUCUMOCTb CHUJIBI TOKA OT HaIlPSKEHUSI. bubmmorexa [{OK
3akon Oma /15 ydacTka 1enu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas padora "MccnenoBanue

16 3aBUCUMOCTH CHUJIBI TOKA, UITYIIETO Yepes3 1 bubmmoreka [IOK
PEZUCTOP, OT COMPOTUBJIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaNpsLKEHUsT Ha pe3rcrope”

47 [TocnenoBarenbHOE U MapasuiebHOE
COEJIMH CHHUSI TPOBOTHIUKOB
JlaGopaTtopHas pabora "[IpoBepka npasuia
CIIO’KEHUS HANIPSKEHUM TTPU bubmmorexa [IOK

48 1 .
MOCJICZIOBATEIBHOM COSIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGoparopnas padota "[IpoBepka rnpaBuia

49 14 cﬁnm Iioxaﬁ U na aJIJP;eJIBEOM ’ 1 Enbmorexa OK
A pu napar https://m.edsoo.ru/ff0aadle
COCITMHECHUH PE3UCTOPOB

50 Pemenne 3amay Ha npuMeHeHre 3akoHa Oma bubmmoreka [IOK

JJI pa3JIM9YHOIr0 COCAMHCHUA ITPOBOJHHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PabGoTa 1 MOIITHOCTP 3JIEKTPUYECKOTO TOKA. Bbub6morexa IIOK
3akoH Jxoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlabopatopHas padota "OmnpeneneHue paboThI 1 bubmmorexa [{OK
Y MOIIIHOCTH 3JIEKTPUUYECKOro TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUUECKUE [[ENU U TOTPEOUTENHN
53 JJICKT pnquKoﬁ auHe THU B 611),1 Kopotkoe bubmorexa LIOK
P P Ty- ®op https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[TonroroBka Kk KOHTPOJIBHOM paboTe IO TeEME
"DekTpuyeckue 3apsabl. 3apsHKEHHBIE Tela U bu6motexa [IOK
54 . . .
uX B3aumoaercTBus. IlocToIHHBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKUN TOK"
KonTtponbhas pabora no teme
"DnexkTpudyecKue 3apsabl. 3apsSHKEHHbIE Tea U bubmorexa [IOK
55 . . :
ux B3aumozeiicTeus. [1ocTOAHHBII https://m.edsoo.ru/ff0abea8
SJIEKTPUYECKUN TOK"
56 ITocTossHHBIE MAarHUTHI, NX B3aUMOJICHCTBIE
57 Ypok-uccinenoanue "M3yuenue nonen 1 bu6moreka [JOK
MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTHOE 11oj1e. MarauTHoe 1moJjie 3eMIu 1 bubmumoreka [IOK
€ro 3HaueHHe JUISI )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmeIT Opcrena. MarHUTHOE MoJie
59 JJIEKT I/I‘P;CCKJE)FO TOKa MaruuTHoe moJje bubmorexa LIOK
p https://m.edsoo.ru/ff0acld2
KaTYIIKU C TOKOM
IIprMeHeHNE 2IEKTPOMArHUTOB B TEXHUKE.
60 H£6o aToOpHAas a6(§)Ta "N3yueHue nercrBus 0.5 bubinorexa LIOK
patTopHai p y N https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM
DIEKTPOABUTATEIb TOCTOSTHHOT'O TOKA.
Hcnonp30BaHue 3IeKTPOABUTATENICH B
61 TEXHUYECKUX YCT oﬁngfx ¥ Ha TpaHCIopTe Brbmiorexa OK
yerp " P pTe. https://m.edsoo.ru/ff0ac86¢
JIaGopaTtopHas pabota "KoHcTpyupoBanue u
n3y4deHue paboThl AIEKTPOABUTATENS"
62 Omnbitel @apajes. 3aKOH AJIEKTPOMArHUTHOM
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unaykuuu. Ipasuno JleHna

Onexrporenepatop. CriocoOs! MOTydeHUs

63 ANEKTPUYECKON SIHEPrUH. DIIEKTPOCTAHIIUU HA 1
BO300HOBJIIEMBIX UICTOUHHUKAX SHEPIUHI
64 [TonroroBka K KOHTPOJIBHOM paboTe MO TeMe 1
"DJIeKTpUYeCKre U MATHUTHBIE sIBJIEHUS"
65 KonTtponbsHas paborta o reme 1 bu6moteka [IOK
"DIEKTPUIECKNUE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acbh14
66 PesepBHbIii ypok. PaboTa ¢ TekcTaMu 1o Teme 1 bu6morexa [IOK
"TenoBble siBJIEHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIii ypok. PaboTa ¢ TekcTaMu 1o Teme 1 bu6morexa [IOK
"[TocTOSIHHBIN 2JIEKTPUYECKUM TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTaMu 1o Teme 1
"MarHuTHbIC SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
Ne uudposbie
Tema ypoka
u/n Ma yp Beero KOﬁHTpOJILHLIe HpﬁaKanecxne 06pazoBATEIBHbIE
padoThI padoThI pecype
1 Mexanndeckoe qBuKeHHE. MaTepuanbHas 1
TOYKA
5 Cucrema otcuera. OTHOCUTEIIBHOCTh 1 bu6moreka [JOK
MEXAHUYECKOI'O IBYKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPAMOJIUHEHHOE IBIIKCHHUE 1 bubimoreka LIOK
P P g https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE IPSAMOIMHEWHOE JBUIKEHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMmonuHeHOE paBHOYCKOPEHHOE 1 bubmorexa [{OK
JIBUJKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTb PSAMOJIMHEHHOT O
6 paBHOYCKOpeHHOTro aBrxkeHus. ['padux 1
CKOpPOCTH
JlaGoparopuas pabota "OnpeneneHue
7 CKO peHI/I;Iz Tenaf) npu aBHopcil(o €HHOM 1 1 Brbmiorexa OK
yerop pup N ycKop " https://m.edsoo.ru/ff0adb18
JIBHOKEHUH 110 HAKJIOHHOM IIOCKOCTH
8 CBoOognoe nagenue teir. OneiTel ["anuies 1
PaBHOMEpHOE ABMIKEHHE 10 OKPY)KHOCTH.
9 [Tepuo IE qaCTHOTa obpa eHI/IﬂpJ}_}PIHefIHaﬂ u 1 bubimoreka LIOK
pHoza PAICHHA. https://m.edsoo.ru/ff0ae176
YIJI0Basi CKOPOCTHU
10 LlenTpocTpeMUTENBLHOE YCKOPEHUE 1
. bubmumoreka [IOK
11 I1 H .B 1
epBbIii 3aKk0H HproToHa. BekTop cuisl https.//m. edsoo.ru/f0ae612
12 Bropoii 3akon HeroTona. PaBHOzElicTBYIOMIAS 1 bu6moreka [JOK

cujia

https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubmmoreka [IOK

13 Tpernii 3axoH Herotona. Cynepnosunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aa4 Ha MPUMEHEHUE 3aKOHOB bu6morexa [IOK
HproToHa https://m.edsoo.ru/ff0aeb6c
bu6morexa [IOK
15 Cwuna ynpyrocru. 3akoH I'yka https://m.e dsoz)l.ru /f0aeca2
16 Pemenue 3anau no reme «Cuia ynpyroctu»
17 JlabopartopHas pabota «Omnpenenenue bubmoreka [IOK
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmmorexa [IOK
18 Cuna Tpen https://m.edsolcf ru/ff0af738
19 Pemenue 3amau no teme «Cumna TpeHHs» bubmorexa LOK
https://m.edsoo.ru/ff0afa26
20 JlabGopaTopHas pabora "Onpenenenue bu6motexa [IOK
Kod(hduneHTa TpeHus: CKOJIbKeHus" https://m.edsoo.ru/ff0af8be
21 Pemienue 3amau o Teme "3akonbl HproToHA. bubmumoreka [IOK
Cuiia ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuita TSDKECTH M 3aKOH BCEMUPHOTO bubmmoreka [IOK
TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaJICHUS https://m.edsoo.ru/ff0af044
Ypoxk-koHpepenuus "J[BrkeHHE TE BOKPYT
23 rpaBUTaIlIMOHHOrO 1eHTpa (ConHeyHas
cuctema). ['anaktuku"
24 Pemenne 3amad mo teme "Cuna TSHKECTH U bu6moreka [JOK
3aKOH BCEMHUPHOT'O TATOTEeHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuyeckas ckopocts. HeBecomocTs bu6muotexa LIOK
U Ieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOR TOUKH.
AbcomoTHO TBEpAOE Teno. PaBHoBecue bubmmorexa [{OK
26 R I .
TBEPIOrO TeJa ¢ 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. L{eHTp TsxecTn



https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0afa26
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Pemrenune 3amau nmo teme "MOMEHT CHIIBL.

Bbub6morexa IIOK

28 Ientp Tspxectu" https://m.edsoo.ru/ff0b02b4
29| "Mexammaeckoe smmene. Braumoseicrmnc Butmrorexa LIOK
ren" https://m.edsoo.ru/ff0b0408
30 KonTtponpHas pabora o reme "MexaHnueckoe bu6moteka [IOK
nBmxkenne. Bzaumopeiictsue ten" https://m.edsoo.ru/ff0b06ec
31| coxpanenun mmynsea. Ynpyroc u neypyroe Butmiorexa LIOK
I — https://m.edsoo.ru/ff0b07fa
32 Pemenue 3ama4 no teme "3akoH COXpaHEHUS bu6motexa [IOK
uMnysbca" https://m.edsoo.ru/ff0b096c
33 VYpok-koH(pepeHuus "PeakTuBHOE JBUKEHHE B
IIPUPOAE U TEXHUKE"
bubmmorexa [{OK
34 Mexanuueckas paboTa 1 MOITHOCTh https://m.e dsoIo_Fru Ff0b0as4
35 PaGoTa cuitbl TSDKECTH, CHUITBI YIPYTOCTH U bubmmorexa [{OK
CUJIBI TPEHU S https://m.edsoo.ru/ff0b0db8
JlabopaTopnas pabora «Onpenenenue paboOThI
36 CHJTBI TPEHHMS TIPU PABHOMEPHOM JIBHKCHUH
TeJa 10 TOPU30HTAIBHOM MOBEPXHOCTH
37 Casi3b sHepruu u padbotsl. [lorenuunanbpHas
SHEPrus
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETHY €CKOU SHEPIrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTHH B MEXaHHUKE
40 JlabopaTtopnas pabora «/3yueHue 3akoHa bubmmorexa [{OK
COXpaHEHUS YHEPTUM) https://m.edsoo.ru/ff0b12fe
a1 KonebaTempHOE NBMXKCHUE H €0 Bbub6morexa IIOK
XapaKTEePUCTUKHU https://m.edso0.ru/ff0b1858
42 3aTyxaromue Konebanus. BeiHY)IeHHBIC bubmmorexa [{OK

Konebauuns. Pesonanc

https://m.edsoo.ru/ffOb20f0



https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0b0a84
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43

MareMaTu4ecKkruii U IPy>KUHHBIN MasiTHUKA

44

VYpok-uccinenoBanue «3aBUCUMOCTb IIEPUOAA
KoJIeOaHHH OT )KECTKOCTH MPYKUHBI U MacChl
rpysa»

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

45

[TpeBparnieHre YHEPTUU MPU MEXaHUICCKHX
KOJIEOaHUSIX

46

JlabopartopHas pabora «Onpenenenue
YaCTOTHI M ITeproa KoJieOaHUH TTPYKUHHOTO
MasITHHKA

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

47

JlabopaTopnas padora «IIpoBepka
HE3aBHCHMOCTH IEpHOAa KOIeOaHui rpysa,
MOJIBEIICHHOT'0 K HUTH, OT MacChl IPy3a»

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

48

Mexannueckue BoHbl. CBoOlicTBa
MEXaHM4eCKUX BOJIH. [IpoosbHbIE
MONEPEYHBIE BOJIHBI

bu6moreka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHbpepenus "MexaHnuecKkre BOJHBI B
TBEPIOM Tesie. CellcMUYecKre BOJIHBI"

50

3ByK. Pacnpoctpanenne u oTpakeHue 3ByKa

51

Ypok-uccnenosanue "Habmonenne
3aBHCUMOCTHU BBICOTHI 3BYKa OT YaCTOTHI"

52

['pomMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTUYECKHI pe30HAHC

53

VYpok-kondepennus "YapTpa3ByK u
nH(}pa3ByK B IpUpPOE 1 TEXHUKE"

but6moreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIbHOI paboTe Mo Teme
"3aKoHbI COXpaHeHus. MexaHn4ecKkrue
KOJieO0aHMs U BOJIHBI"

bu6moreka IIOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbsHas pabora 1o Teme "3aKoHbI
coxpaHeHus1. MexaHn4ecKue KoneOanus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE T0JIe. DIEKTPOMAarHUTHbBIC

bu6moreka [JOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b197a
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BOJIHBI

o7 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
VYpok-koHpepennus "[lkana
bubmmorexa [{OK
58 AJIEKTPOMArHUTHBIX BOJH. Mcronb3oBanue httos://m.e dsolc;Iru 026
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBsA3U" E— :
VYpok-uccnenoanue "M3yueHne cBOWCTB
bu6moreka [JOK
59 ANEKTPOMArHUTHBIX BOJIH C MTOMOIIIBIO ] 1
MOBHIIbHOTO TestedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3amay Ha onpenesieHue 4acToThl U
JUTHHBI DJICKTPOMArHUTHOM BOJIHBI
61 DJneKTpoMarHuTHas rnpupojaa ceera. CKopocThb bubmmorexa [IOK
cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku ceeta. [IpsimonuneitHoe
bubmumoreka [IOK
62 pacnipoctpaHeHnue csera. 3atmenus CoJHIa u . 1
TyHbl https://m.edsoo.ru/ff0b3658
3aKoH OTpaXkeHHs cBeTa. 3epkaia. Peuienue
bubmmorexa [{OK
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKECHUS j 1
cBeTa https://m.edsoo.ru/ff0b38c4
64 ITpenomiienne cBeTa. 3aKOH IPETOMIIEHUS bu6moreka [IOK
CBETA https://m.edsoo.ru/ff0b3aea
[TonmHOE BHYTpEeHHEE OTpakeHHUE CBETA.
bu6moreka [JOK
65 Hcnonb30Banne NOIHOTO BHYTPEHHET O https://m.e dsogru /FOb3cEC
OTPaXXEHUS B ONTHYECKUX CBETOBOJIAX T '
JlaGoparopHas pabora "MccnenoBanue
66 3aBUCUMOCTH YTJIA MPEIOMIIEHUS CBETOBOT'O
Jy4a OT yIJia NaJieHus Ha TpaHulle "BO3ayX-
crexsio""
Ypok-koHpepenuus "Mcnonp3oBanue
67 MOJIHOT'O BHYTPEHHETO OTPAKCHUS:
CBETOBOJIbI, OIITHKOBOJIOKOHHAS CBSI3b"
bubnuoreka K
68 JInn3el. OnTUYecKas CHJIa JIMH3BI Gmaorexa LIO

https://m.edsoo.ru/ff0b3f2c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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bubmmoreka [IOK

69 [TocTpoenune n300pa>keHuit B IMH3aX https://m.edsoo. ru/ffob444a
JlabopartopHas pabota "Omnpenenenue
70 q)OKyEHZ)rI;Hpe:{cETOﬂ;H;I I/Ir([)ll)ITIIl/IqﬂecI:(P(;ﬁ CHJIBI bubmorexa [IOK
. " https://m.edsoo.ru/ff0b4206
coOuparoIel JUH3bI
71 VYpok-koHpepenus "OnTrdyeckue IMH30BbIC bu6moreka [IOK
npubopsr” https://m.edsoo.ru/ff0cOare
72 ['na3 xak ontuyeckas cuctema. 3peHue bubmiorexa LIOK
P https://m.eds00.ru/ff0b4684
73 Ypok-konbepenius "Jledexts 3perus. Kak
COXPaHHTh 3peHue"
Paznoxxenue 6enoro cBera B criekTp. ONBITHI
74 Heiorona. Crnoxxenue CHeKTpaJ'IbeII)X I[BETOB bubmorexa LIOK
) ' https://m.edsoo.ru/ff0cOf4c
Hucnepcus csera
JlaGopaTopHas pabora "OnbITHI 11O
pa3IoKEeHHIO OEJIOro CBeTa B CIIEKTP U bubmmoreka [IOK
75 .
BOCIPHUATHIO I[BETA NIPEAMETOB MPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0IEHUH Yepe3 IBETOBbIE PUILTPHI"
76 VYpok-nipaktukym "BoJIHOBBIE CBOWCTBA CBETA!
nucnepcusi, uHTepdepenuus u audpaxims"”
77 OnsiTel Pe3epdopaa u nnanerapuas Mmoeib bubmoreka [IOK
aToma https.//m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Monens atoma bopa
79 HcnyckaHue U IOTIIOIIEHUE CBETA aTOMOM. bubmoreka [IOK
KBantsl. JInneluaTeie ceKTpbl https://m.edsoo.ru/ff0c144c
80 VYpok-nipaktukym "Habmronenue criekTpoB bu6moreka [IOK
ucrnyckanus" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTD U €€ BUIBI bubinorexa [JOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenune aromHOrO0 siapa. HykionHas monens bubmaorexa TIOK
) https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe peBpamieHus. U30Tomnsl bubmmorexa [{OK



https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0clal4

Pemrenune 3amau no teme: "PagnoakTUBHBIE

bubmmoreka [IOK

84
npeBpamieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmana

86 Ypok-konbepennus "PannoakTuBHBIE bubmmorexa [{OK
W3JIy4€HUs B TPUPOJIe, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakny. 3aKOHBI COXPAHEHUS bu6moteka [IOK

87
3aps1I0BOT0 M MACCOBOT'0 YHCET https://m.edsoo.ru/ff0c1c58

88 DHeprus cBsi3M aTOMHBIX siiep. CBsI3b MacChl U bubmmorexa [IOK
SHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenne 3agad no Teme "Snepusie peakuun"

90 Peakuuu cunTe3a u nenenus saep. Mcrounuku bubmmorexa [IOK
sHepruu CoJHIa U 3BE37 https://m.edsoo.ru/ff0c1e88
VYpok-konbepenmus "SneprHas sHepreTuka.

91 JeiicTBrsA pagOaKTUBHBIX U3JIy4EHUN Ha
JKUBbIE OPTaHU3MBbI"

[ToaroroBka K KOHTPOJIbHOI paboTe Mo Teme

92 "DeKTpoMarHuTHOE IoJe. bubmmorexa [{OK
DneKTpoMarHuTHbIe BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTtponpHas pabora 1o reme
93 "JneKTpOMarHuTHOE IOJIE.
DNeKTpOMarHuTHEIC BOJTHBI. KBaHTOBBIE
sABJIeHUA"
[ToBTOpenue, o6o6menne. JlabopaTopHbie bubmmorexa [IOK

94 " 4 n .
paboThI 1o Kypcy "B3anMopaeiicTBre Te https://m.edsoo.ru/ff0c245a
IToBTOpenue, o0o0menue. Pemenre

95 aC‘{eTII){BIX u Ka‘IeCI”I[IBeHHI)IX 3a1a4 10 TEME bubmorexa LLOK
}? R https://m.edsoo.ru/ff0c2572

TenioBbI€ TPOIECCHI
[ToBTOpenue, 0000menue. Pemenne
P m but6moreka [JOK
96 pacueTHbIX U KaUeCTBEHHBIX 3a]1a4 110 TeEME

"KIIJ] TenmoBbIX aBurareiei"

https://m.edsoo.ru/ff0c2a22
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[ToBTOpeHue, ob6o0IcHNE. PenieHue

97 pacyeTHBIX M KaUeCTBEHHBIX 33/1a4 10 TEME 1 bubsmorexa [JOK
" " https://m.edsoo.ru/ff0c2b30
KIIJI a51eKTpOyCcTaHOBOK
98 [ToBTOpenue, o6o6mIeHHE. JTabopaTopHbIe 1 1 bubmunoreka [IOK
paboTel 1o Kypcy "CBeToBbIe sBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06o6menue. PaboTa ¢ Tekctamu bu6moteka [IOK
99 " " 1 :
110 TeMe "3aKOHBI COXPAHEHHs B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 06o6menue. PaboTa ¢ Tekctamu 1 bu6mmoteka [IOK
no teMe "KoneGanus u BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu 1 bu6motexa [IOK
1o TeMe "CBeToBbIC SIBICHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6meHue. Pabora ¢ Tekctamu 1
o teMe "KBanToBas u sigepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISI YYHEHUKA

» ®usuka, 7 knacc/ Iepeimkun A.B., O611eCTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «I31aTENIbCTBO «DK3aMEH»

» ®usuka, 8 knacc/ Ieppimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; AkiimonepHoe ooiiecTBo «3naTenbcTBo
«IIpocsemenne»

» ®usuka, 9 knace/ [eppimkun A.B., ['yrauk E.M., O01iecTBo ¢ orpaHndeHHON

OTBETCTBEHHOCTHIO «JIPODAY; AxkiimonepHoe oo1iecTBo «M3maTenbcTBo

«IIpocsemenune»

METOANYECKHUE MATEPUAJIBI JIUIS1 YAUTEJISA

7 KIIACC

1.PaGouas nporpamma.

2. Ilporpammbl OCHOBHOTO 00111eT0 0Opa3zoBanus. duszuka. 7 — 9 kimaccel
(aBTopei:A.B.Ilepbiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢gusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUU C BHIOPAaHHBIM Y4EOHUKOM:

4. Ieppimkua A.B. ®usuka. 7 kimace. YueOHUK Ju1s 00111e00pa3oBaTeIbHbIX
yupexaennit . M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOMPOCOB U 3aaa4 1o ¢usuke. 7-9 ki. — M.:



[Ipoceemenue, 2010. —192c¢.

8 KIIACC

1. PaGouast mporpamma. @usuka. 7 — 9xinacchl: yueOHO-METOAUIECKOTO TOCOOMS
/coct. TuxonosaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl OCHOBHOTO 00111eT0 00pa3zoBanus. duszuka. 7 — 9 kimaccel
(aBTopri:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUH C

BbIOpAaHHBIM YYEOHUKOM:

4. Tleppikua A.B. @uzuka. 7 kiacc. YueOHUK 115t 0011e00pa3oBaTeIbHBIX
yupexaenui . M.:JIpoda. 2011

5. Jlykamuk B.1. CoopHUK BOMPOCOB U 3aaa4 1o pusuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®u3uka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE
paboTtel. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usuka. 7 knacc. JlabopaTopusie paboTsl. KoHTpOIbHBIC
3amanud. —Caparos:JIuuei, 2014.

8. «KoHTponbHO-N3MepuTenbHble Matepuaibl. Pusnka. 7 knacc/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeoHo-MeToauueckoe nocooue/ A.E. Mapos.-

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



10.A.B. ITeppimkua ®uszuka-8xia 2017 M. Jlpoda

11.H.B. ®unonosuu Metonuueckoe nocooue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTe/IbHbIE U KOHTPOJIbHBIE padO0ThHI-8
kiacc 2017 M. Ipocda

13.B.B. Illaxmarosa ,O.P. [llepep Juarnoctuueckue padbotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuiit Coopuuk Borpocos u 3amau

2015 M. Jlpoda

9 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9xinacchl: yueOHO-METOAUIECKOTO MOCOOMS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. Ilporpammbl OCHOBHOTO 00111eT0 00pa3zoBanus. duszuka. 7 — 9 kimaccel
(aBTopbl:A.B.ITeprikun, H.B. ®unonosuy, E.M. I'yrHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUY C BRIOPAaHHBIM YICOHUKOM:

4. Tepbimkua A.B. ®usuka. 7 kinace. YueOHUK Jy1s 00111e00pa3oBaTeIbHbIX
yupexxaenuit . M.:JIpoda. 2011

5. Jlykamuk B.M. COopHUK BOMPOCOB U 3aaa4 no pusuke. 7-9 k. — M.:
[Tpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIHHBIE U KOHTPOJILHBIE

pabotel. —5-¢ u3nanue,- M.MJIEKCA, 2013.



7. AcraxoBa T.B. @usuka. 7 knacc. Jlaboparopusie padotsl. KoHTponbHbIe
3amanud. —Caparos:JIuuei, 2014.

8. «KoHTposnbHO-N3MepuTeabHbie MaTepuaibl. Pusnka. 7 kimacc/Coct. H. .
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®u3suka. 7 kiacc: yueOHo-MeTonuueckoe nocooue/ A.E. Mapos.-

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

KoHTposibHbIe U caMoCTOosITeNIbHBIE Pa0OTHI 10 Gu3MKe. 9 Kinace: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®usuka 9 knace» / O.U. I'pomnesa. — M.:
M3nareabcTtBO «OK3aMen», 2014,

Tectol o pusuke. 9 kiacc: k yueOnuky A.B. Ileppimikuna, E.M. 'yTHuk
«Dusuka

9 xnaccy / O.W. I'pomiieBa. — M.: M3natenscTBO «Jk3ameny, 2010.

dusuka. 9 kiacc. TeMaTnueckue TeCTOBBIE 3aMaHus 11 noArorosku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Spocnasnb: OO0 «Akagemus
pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

7 KIIACC

. bubnmuoteka — Bc€ no nmpenmery «dPusnka». — Pexum gocrymna:
http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Pesxxum gocrtyma: http://fizika-class.narod.ru



3. Enunas komnekuus uu@poBbix 00pa3oBaTeNbHBIX PECYPCOB. — Pexxnm

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

4. NnTepecHble MaTepraibl K ypokaM (DU3UKHU 10 TEMaM; TECTHI 110 TEMaM;
HarJIsIHBIC TTOCOOUS K ypokaMm. — Pexxum moctyna: http://class-fizika.narod.ru
5. Hudpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum noctyma:
http://www.openclass.ru
6. DneKTpoHHbIE YueOHUKH 10 pusuke. — Pexxum noctyna: http://www.fizika.ru
8 KIIACC
1. bubimoteka — Bc€ no npeamery «dusuka». — Pexum gocrymna:
http://www.proshkolu.ru

2. BugeoornsiTel Ha ypokax. — Pexxum mocrtyma: http://fizika-class.narod.ru

3. Equnas komtekmus 1iudpoBeIX 00pa3oBaTeNIbHBIX pecypcoB. — Pexxum

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

4. NnTepecHble MaTepuaibl K ypokaM (DU3UKHU 0 TEMaM; TECTHI [0 TEMaM;

HarJsIIHbIe TOCOOHS K ypokaM. — Pexxum moctyna: http://class-fizika.narod.ru

5. Iludgpossie 006pazoBaTenbHBIC pecypchl. — Pexxum gocryna:

http://www.openclass.ru



6. DiekTpoHHBIC YaeOHUKH 0 pu3uke. — Pexxum moctyma: http://www.fizika.ru

9 KIIACC

1. BugeoomnsITel Ha ypokax. — Pesxum goctyma: http://fizika-class.narod.ru

2. Enunas kosuiekius nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB. — Pexkum

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

3. NHTepecHble MaTepraibl K ypokam (GU3HKHU MO TeMaM; TECThI IO TeMaM;

HarJsIIHbIe TOCOOHS K ypokaMm. — Pexxum moctyna: http://class-fizika.narod.ru

4. Iludpossie 06pazoBaTenbHBIC pecypchl. — Pexxum mocTyna:

http://www.openclass.ru

5. DaeKkTpoHHbBIE Y4eOHUKH 10 dusnke. — Pexxum mocryma: http://www.fizika.ru

6.ucranmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.



CereBoe oOpasoBarenbHOE coobmecTBo. http://www.openclass.ru/node/109715

7. Enqunas kotekius 1u@poBbIX 00pa30BaTEeIbHBIX PECYPCOB.

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

8. denepanbHBIA IEHTP HHHOPMAITMOHHO-00Pa30BaTEILHBIX PECYPCOB.

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

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

10. I'azera «1 cenTa0Opsi» marepuansl o ¢usuke. http://archive.1september.ru/fiz

11. Aaumanuu gusznueckux o0bekToB. http://physics.nad.ru/

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

13. ®usuka.ru. http://www.fizika.ru/






