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INOACHUTEJIbBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha yYpoBHE OCHOBHOTO 00IIero oOpa3oBaHHUS COCTaBJ€Ha Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Mporpammel, mpexacraBieHHbix B PI'OC OOO, a Takxke ¢ yd€ToM
dbenepanbHON pabodeil mporpamMMbl BocnuTaHus W KOHIEMIIUKM TpemnojgaBaHus y4eOHOTO
npeamera «Pus3uKay.

Copepxanue  mporpamMMbl 1Mo (U3MKE ~ HampaBlieHO Ha  (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIUXCS W OPraHu3alui0 W3ydeHHus (PU3MKU Ha
JIeSITEIbBHOCTHOM OCHOBE. B mporpamMme mo (pu3MKe YYMTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusauuu TpeboBanuit OI'OC OOO k mniuaHUPYEeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjibTaTaM  OOy4YeHMs, a  TaKkKe  MEXIPEIMETHbIE  CBA3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOLIET0 00pa30BaHuUs.

[TporpaMMa no u3uKe ycTaHaBIMBAET paclpesieieHne yueOHOro Marepuaia no rojgam
oOydeHuss (Mo KjaccaM), MpeajaraeT MPUMEPHYIO IOCIEI0BATENbHOCTh HM3YYEHHS TEM,
OCHOBaHHYK) Ha JIOTMKE pa3BUTHS MPEIMETHOTO COJEpKAHUSI M Y4Y€TE€ BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.

[Iporpamma 1o ¢usnuke paszpaboTaHa C IEIbI0 OKa3aHUS METOAUYECKOW TOMOIIU
YUUTEIIO B CO3/IaHUH padoyell MpOrpaMmbl 10 y4eOHOMY IIPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOMIUM ISl  €CTECTBEHHO-HAYYHBIX  yUE€OHBIX
IPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB W SIBJICHUM,
U3y4aeMbIX XUMUEH, OMOoJoTHel, acTpoHOMUEH U (pu3nyeckoi reorpadueii, BHOCUT BKIIAJ B
€CTECTBCHHO-HAYUYHYI0 KapTHHY MHpa, MPEeAOoCTaBisieT Haubosiee sCHble 0Opa3ibl
IPUMEHEHUSI HAYYHOTO METO/a NO3HAHUS, TO €CTh CII0CO0a MOIYyYeHUsI TOCTOBEPHBIX 3HAHUN
0 MHpE.

OpHa U3 TIaBHBIX 337a4 (PU3NYECKOTO 00pa30BaHUs B CTPYKTYpe 00IIero oOpa3oBaHUs
COCTOUT B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH M HMHTEpeca K HayKe Y
00yyarommxcs.

N3yuyenue ¢u3uku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJIAJEHUE CIEeAYIOLUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCT:

HAyYHO OOBSCHATH SABJICHMS; OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS;
UHTEPHPETUPOBATh JAHHBIE W UCIOJIb30BaTh HAy4YHbIE JIOKA3aTENbCTBA IS MOJIYYCHUS
BBIBOJIOB.

[enn m3yuyeHuss (U3MKKM HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsI OIpPEAENICHbI B
Konnenuuu mnpenogaBanusi ydeOHoro mpeamera «®dusmka» B  00pa30BaTENbHbBIX
opranuzamusix Poccuiickoit Denepanuu, peamu3yronux OCHOBHBIC 00IIe00pa3oBaTEIbHBIC
IIpOrpaMMBbl, YTBEpKIAEHHOU pemienreM Kosmernn MunucrepcTBa npocsemieHus: Poccuiickoi
®enepanuu (mpotokos oT 3 aexadps 2019 r. Ne [1K-4BH).



ey uzyyeHust Pu3MKU:
npuoOpeTeHrne MHTEepeca M CTpeMJICHUsT OOyYaromIMXcs K HAYYHOMY H3YYEHUIO MPUPOJIbI,
pa3BUTHE UX MHTEUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH; pa3BUTHUE IMPEACTABICHUI O
HAYYHOM METOJE TO3HAaHWA U (OpPMHpOBAHHE HCCIACAOBATEIBCKOTO OTHOILIEHUS K
OKPYKAaIOIIUM SIBJICHUSIM; (OPMHUPOBAHHME HAYYHOIO MHMPOBO33PEHUSI KakK pe3yJbTaTa
U3YYEHUS! OCHOB CTPOCHHUS MaTepuu M (yHIAaMEHTAIbHBIX 3aKOHOB (M3HKHU; (HOPMHUPOBAHUE
NPEICTaBICHUA O poiiu (PU3UKK ISl Pa3BUTHUSL IPYTHMX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHI; pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oyayiei mpodeccuoHambsHON
NEeSATEeIbHOCTH, CBSI3aHHOM C (DU3MKOHM, MOJrOTOBKA K JalbHEHIIeMy OOY4YEeHHIO B 3TOM
HaIpaBIICHUU.

JlocTikeHne JTHX I1elied MporpaMMmbl MO (PU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs 00ECIIEYNBACTCS PELUICHUEM CIIEAYIOIINX 3a4a4:
npuoOpeTeHne 3HAHUN O JIUCKPETHOM CTPOECHUHU BELIECTBA, O MEXAHMUYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX; IPUOOPETEHUE YMEHUH OIUCHIBATh U
OO0BSACHATH GU3UYECKUE SBICHUS C UCIIOB30BAaHUEM IOTYYCHHBIX 3HAHHIA; 0CBOCHHE METOOB
pelIeHrs TPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BaHWEM (U3NYECKUX MOJENEH,
TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/]1a4; Pa3BUTUE YMEHUN HAOII01aTh IPUPOIHBIE
SIBJICHUS] U BBINOJHSTH OIBITHI, JAOOpaTOpHBIE PAOOTHI M HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS
C UCMOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;
ocBoeHUE TNpUEMOB paboThl ¢ uHpopManuend (U3NYECKOTO COACpP)KAHUS, BKIHOYAS
UHGOPMAITUIO O COBPEMEHHBIX TOCTIKEHUSIX (DU3MKH, aHAU3 U KPUTHUECKOE OLIEHWBAaHWE
uHdopmauu;
3HAKOMCTBO €O cepamu TpodecCHOHATBLHON NEeATeTbHOCTH, CBA3aHHBIMU C (U3UKOHN, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA TOCTHKEHHUIX (DU3MUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsA
otBonutcsa 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8 kiacce — 68 vacoB (2
yaca B HeJlelo), B 9 kimacce — 102 gaca (3 gaca B Heero).

[Ipennaraemelii B mporpamme no (u3MKe NepeueHb J1adopaTOpHBIX pabOT U OMBITOB
HOCUT PEKOMEHJATENIbHBIM XapakTep, YUUTeNb JAeNaeT BbIOOp MpOBEACHHs J1aOOpaTOPHBIX
paboT M ONBITOB C YYETOM HWHAMBUAYAJIbHBIX OCOOCHHOCTEH OO0yyaroumxcs, CHUCKa
OKCIIEPUMEHTAIBHBIX 3aJaHMN, MpeajaraéMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
HK3aMeHa o busuke.



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u €€ posib B NO3HAHUM OKPYKAIOLIEro MHPA.

®usuka — HayKa o npupone. ABnenus npupoasl. PU3HUECKUe SBICHUS: MEXaHUYECKHE,
TEIJIOBBIC, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbl. M3Mmepenne ¢usnueckux BennuuH. Dusmueckue MpUOOPEHI.
[TorpemtHocTs H3MepeHuil. MexxayHapoaHas CUCTEMA €IMHMII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH M3Y4arOT MpUPOAy. EcTecTBeHHO-HAYUHBII
METOJI TO3HAHUA: HAOJIIOJICHHE, MOCTAHOBKA HAY4YHOIO BOIPOCA, BBIIBH)KEHHE THIIOTE3,
HKCIEPUMEHT II0 MPOBEpPKE THUIOTE3, OObSCHEHHWE HabmonaeMoro spieHus. OnucaHue
(bU3MYECKUX SBICHUMN C TTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHudeckue, TEIJIOBbIE, 3JIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC sBIEHUSA. Duznueckue
pUOOPHI U IPOLETYpa MPSAMBIX U3MEPEHHUIN aHAJIOTOBBIM U IU(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenre EHbI AeEHUS Kbl U3MEPUTEIBHOT0 Tpudopa.

N3mepeHne pacCTOSHAMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MabIX TEJl.

N3mepenne TemnepaTypbl IpH MOMOIIH KUJKOCTHOTO TEPMOMETPA U IaTYUKA TEMIIEPATYPHI.
[IpoBenenne nccaeaoBaHus MO MPOBEPKE TMITOTE3BL: TATBHOCTh MOJETA IAPUKA, YIIEHHOTO
TOPU30HTAIBLHO, TE€M OOJIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKA.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbI, WX pa3Mmepbl. OIBITBL, T0KA3bIBAIOLINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkeHne dactull BemiecTBa. CBsi3b CKOPOCTH JIBMXKEHMSI YAaCTHI[ C TEMIIEpaTypoOil.
bpoyHoBckoe mBuxenue, auddysus. BzaumonelicTBue dYacTHil BEIIECTBA: MPUTSHIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEILECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HbIX arperaTtHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM.

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/JIBI.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.
Hab6mronenue nuddysuu.



HaGmonenue siBneHui, OOBACHSIOUIMXCS MNPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHUIL
BEILIECTBA.
Jlabopamopuwie pabomul u onvimol.
Ornenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadwii).
OmnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACHINPEHUS T'a30B.
OneITh IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe IBWXKEHUE. PaBHOMEpHOE M HepaBHOMepHOe ABMxkeHue. CKOpOCTb.
Cpeansisi CKOpOCTb [IPU HEPABHOMEPHOM JBMKEHUH. Pacu€r myTH U BpeMEHH JIBHKEHHUS.

SBnenue wHepuuu. 3aKOH MHEpUUH. B3anmoaeicTBHe Ten Kak NMpUYMHA W3MEHEHHS
CKOpPOCTH ABMXEHUS Tell. Macca Kak Mepa MHEpTHOCTH Tena. [ImotHocTh BemectBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEILIECTBA.

Cuiia kak XapakTepucTuka B3amMoaercTBus Ten. Cwia ynpyrocth W 3akoH ['yka.
M3mepeHne Cwiibl ¢ IMOMOIIBID JUHAMOMETpA. SIBlIeHHWE TAroTeHUs W cwia Tsokectu. Cuna
TSDKECTU Ha Apyrux ruranerax. Bec tena. HeBecomocTs. CroxkeHue CHII, HAIPABIECHHBIX IO
onHoW mpsimou. PaBHoxevcTByromas cuil. Cuia TpeHus. TpeHHe CKOJIBXKEHUS U TPEHHE
nokosi. TpeHne B Ipupoie U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MeXxaHn4ecKoro IBUKEHUS TENa.

N3mepeHne cKOpOCTH NMPSAMOJIMHENHOTO JBUKEHUS.
HaGmronenue siBjIeHUsI UHEPIIUH.

HabGnronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CrnoxeHue CUJl, HallpaBJICHHBIX 10 OJTHOM MPSMOM.

Jlabopamopuwvie pabomul u onvimol.

OnpeneneHne CKOPOCTHM PaBHOMEPHOTO JBWKEHUs (IIapHKa B JKUJIKOCTH, MOJAEIHN
3JIEKTPUYECKOTO aBTOMOOMIISI U TakK Jajiee).

Omnpenenenue cpeAHEW CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuka [0 HaKJIOHHOU
IIJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OnBbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsKEHUS (medopmarun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

OnbITel, EMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHHSI CKOJBXKEHHA OT Beca Tella U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CnocoObl yMEHbIIEHHMS M YyBeJlWyeHus JaBieHus. JlaBieHuwe rasa.
3aBUCHUMOCTh JaBJIeHUS ra3a OT 00béMa, TemmepaTyphl. llepenada mnaBieHus TBEPABIMU
TeJIaMu, KUJIKOCTAMU W ra3amu. 3akoH Ilackams. [IHeBMaTHueckue MalvHbl. 3aBUCUMOCTb



JABJICHUSL KUJAKOCTH OT TiyOuHbl. ['mapocrarnueckuil mapagokc. CooOiaromuecs: cocyibl.
['mapaBnryecKne MEXaHU3MBI.

ATtMmocdepa 3emnn u armochepHoe AaBieHue. [IpUynHBI CyIECTBOBaHUS BO3AYIIHON
o6onouku 3emnu. Oneit Toppuuemiu. U3mepenue arMocpepHOro naBiieHUs. 3aBUCUMOCTb
aTMOC(EpPHOrO JIaBJICHHS] OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl st u3MepeHus
aTMOC(EPHOTO JaBICHUS.

[elictBue >KUAKOCTM MW Ta3a Ha NOTPYKEHHOE B HUX Telo. BblTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ter.

Bo3znyxormaBanue.

Hemoncmpauuu.

3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBineHUs )KUIKOCTBIO U Ta30M.

Coobmiaromuecst COCyIbl.

['mapaBauyueckuut mpecc.

[IposiBrieHne neMcTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTpyXKEHHOW YacTU Tejla U IJIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BBITECHEHHOU JKUJKOCTH.

VYcnoBre miiaBaHus TeNl: IUIABAHWE WM MOTPYKEHHE TEI B 3aBUCUMOCTH OT COOTHOIIEHUS
IJIOTHOCTEM Tea U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimaol.

HccnenoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTpYXKEHHON B JKUAKOCTb YaCTH
Tena.

Onpenenenne BHITAJKUBAOIIEH CUIIBL, JEHCTBYIOIIEN HA TEJIO, IOTPYKEHHOE B )KUIAKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOMIEH CHJIBI, JEHUCTBYIOIIEH HA TEIO B XKUIKOCTH, OT
Macchl TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B
KUIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh YACTH TeJIa U OT IJIOTHOCTHU KUJAKOCTH.
KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAaHUE JIOJKM M OINpElNeseHue €€
IPY30II0ABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAas IIOCKOCTh. [IpaBuiio paBHOBecus
pbidara. [IpuMeHneHre npaBuia paBHOBECHUS pbldyara K OJIOKy. «30J10TO€ MPaBUII0» MEXAHUKH.
KIIJ] mpoctbix Mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas u mnoTeHnuanbHas sHeprus. l[IpespamieHue
OJIHOT'O BHJIa MEXaHUYECKON SHEPTUU B APYTrod. 3aKOH COXPAHEHHSI SHEPTHH B MEXAHHKE.

Hemoncmpauuu.

[IprMepbl IPOCTBIX MEXAHU3MOB.



Jlabopamopnsie padomul u onvimel.
Omnpenenenre padOTHI CHIBI TPSHHSI P PABHOMEPHOM JIBIDKEHUU TeJla TI0 TOPU30HTAIBHOU

MTOBEPXHOCTH.

HccnenoBanne ycloBUl paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKITIOHHOM MIIOCKOCTH.

N3ydeHne 3aKkoHa COXpaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KVIACC

Pa3nea 6. TenioBbIe AIBJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKOM TEOpUU CTPOCHUSI BEIIECTBA.
Macca u pa3mepsl aTOMOB M MOJEKYJ. OMNbITHI, MOATBEPKIAIONINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH.

Mopnenu TBEPAOTO, )KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN BemecTBa. Kpucramnudyeckue
u amopdubie Tena. OObSICHEHHE CBOMCTB Tra3oB, >KHAKOCTEM M TBEPJBIX TEN HAa OCHOBE
MOJIOKEHUM MOJICKYJISIPHO--KUHETUYECKOW Teoprun. CMauyMBaHWE W KallWUIAPHBIC SBJICHHUS.
TeruioBoe paClIMpeHne U CKATHE.

Temneparypa. CBsA3bp TeMmmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBUKEHHUS YacTHIL.
BuyTtpennsiss sHeprus. CnocoObl M3MEHEHHs BHYTPEHHEW SHEpPrud: TeIulonepeaadya u
coBepiieHue padboTel. Buapl Tenonepeaadn: TeIIONPOBOIHOCTb, KOHBEKIIUS, U3ITyYCHHE.

KonnuectBo TemnoThl. YjenbHas TEMJIOEMKOCTh BEIIECTBA. TenmaooOMEH U TEIIoBOE
paBHOBecHe. YpaBHEHHE TeruioBoro Oananca. [lnaBineHue u oTBepAeBaHUE KPUCTATUTMUECKUX
BCIIECTB. Y enbHas Teruiota ruiaBieHus. [lapooOpa3oBanne m KoHueHcarnus. Mcmapenwue.
Kunenne. YnenwHas Terora mapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEPATypbl KHUIICHHUS OT
aTMOC(EPHOTO JaBIICHUS.

BrnaxuocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[Tpuniunel pabots! TeroBbix npuratesneit KI1/ TerioBoro quratesns.

TerioBble ABUTATENN U 3aIUTAa OKPYKAIOIIEH CPEIBI.
3aKOH COXpPAHEHHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX Mpolieccax. Jemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysuu.

HaOmronenue siBfieHni cMaurBaHUsI M KaMWIISIPHBIX SIBJICHUH.

HaOmronenue TenioBoro paciimpeHus Ted.

M3MeHeHne TaBIeHUs ra3a Mpu H3MECHEHUH 00bEéMa M HarpeBaHUU WJIN OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMIepaTypsl.

Bubl Tenmonepenaym.

OxaxIeHUE IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.



CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.
HaOmronenne kuneuus.
Habmronenue nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moenu TEeIIOBBIX JABUTAaTEIICH.
Jlabopamopuvie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OneITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIU caxapa.
OnbIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEIl.
OmnpeneneHue AaBiIeHUS BO3yXa B OAJLTOHE MITPUILA.
OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro 00bEéMa M HarpeBaHUs
WJTU OXJIQXKICHUS.
[IpoBepka THUMOTE3bl JUHEWHOW  3aBUCUMOCTH  JUIMHBI  CTOJOMKAa  JKMJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGnronenue W3MEHEHHSI BHYTPEHHEU SHEpPrUM  Teja B pe3yibTare
Terionepeaayr U padboThl BHEITHUX CHUJI.
HccnenoBanue siBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJTHON 1 TOpSYEi BOJIBI.
OmnpeneneHue KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJIOM MPHU TEIUIOOOMEHE C HarpeThiM
METAJTUYECKUM ITUITUHIPOM.
OmnpeneneHue ynelnbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliecca UCIapeHus.
Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazges 7. daekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Teil. J[Ba poja 3JEKTpUYECKUX 3apsioB. B3auMoaelcTBue 3apsKEHHbBIX
ten. 3akoH KynoHa (3aBUCHMOCTH CHIIBI B3aUMOJECHCTBHS 3apSKEHHBIX TEJI OT BEIUYUHBI
3apsiIOB U PACCTOSIHUSL MEXK]y TEJIaMu).

OnekTpudeckoe noje. Hanpsk€HHOCTE 35ekTpudeckoro nosist. [IpuHuun cynepno3uunu
AIEKTPUYECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHbIA 3JIeKTpudeckuil 3apsan. CTpoeHue
atoMa. [IpoBOAHUKYN U TUAIEKTPUKU. 3aKOH COXPAHEHUS JEKTPUUECKOTO 3apsiaa.

DONEeKTpUYECKUd TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTPHUYECKOTO TOKA. VCTOYHHMKH
MOCTOSTHHOTO TOKa. J[eMCTBUA 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHUI TOK B KUJKOCTSAX U razax.

Onektpuueckas uenb. Cuina Toka. DJEKTPUUYECKOE  HAIpsKEHHUE.
ConpoTuBiieHHE TTPOBOAHUKA. Y IE€IbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma i ydacTka
uenu. [locnenoBarenbHoOe U MapajuieIbHOE COEAUHEHUE TPOBOIHUKOB.

PaGota m MOIIHOCTH 3MEKTpUYECKOTO ToKa. 3akoH JIxoyns—JleHa. DiekTpuueckue
IEMU ¥ TOTPEOUTENN ICKTPUIECKOM 3Heprun B ObITy. KopoTKkoe 3aMbIkaHue.



[TocTosiHHBIE MarHuThHl. B3anMonelcTBME NOCTOSIHHBIX MAarHUTOB. MarnuTHoe IMoJe.
MarnutHoe nosne 3eMiIu U €ro 3HaueHue A ku3HU Ha 3emuie. OnbIT Dpcrena. MarautHoe
MOJIE DJEKTPUYECKOro TOKa. [IprMeHeHne »IeKTpOMarHuToB B TexHUKE. JlencTBHe
MarHdTHOTO TIOJISI Ha TPOBOJAHUK C TOKOM. OJIEKTPOJIBUTaTellb MOCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUIATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel  ®apazgess. SBieHue 3JIeKTpOMarHUTHOW uWHAYKUMH. IIpaBuno Jlenua.
Onektporeneparop. CriocoObl MOIyYeHUS JIEKTPUUECKON SHEPTUH.

DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

DIIeKTpU3ALUS TEN.

JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEN.
Y CTpONCTBO M JEUCTBUE DNEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAst MHAYKIIUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsIOB.

[IpoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHUKYN OCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUM TOK B KUJKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUUeCKOTO HAMPSKEHUS! BOJIbTMETPOM.

Peocrar n MarasuH cOnpoTHBIIEHU.

B3aumopericTBrEe NOCTOSTHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/IeJICHUs MOJHOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEH MOCTOSTHHBIX MArHUTOB.
OmneIT Dpcrena.

MaraurtHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIS HAa TPOBOJHUK C TOKOM.
DNEKTPOJBUTaTEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOM MHIYKIWH.

OmnbiTel apanes.

3aBUCUMOCTh HaIpaBJICHUS MHIYKIIUOHHOTO TOKa OT  YyCJOBHUM  €ro
BO3HUKHOBEHHUSI.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

OnbIThI no  HaOJIOJCHHUIO ANEKTpU3ALUU Tel UHAYKUHUEH U npu
COIPUKOCHOBEHUU.



HccnenoBanue JICUCTBHUSL ~ BJIEKTPUYECKOTO TOJA HAa  MPOBOJHUKH u
JABJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUICCKOMN 1IETTH MOCTOSHHOTO TOKA.

N3MepeHue u peryampoBaHue CUIIbI TOKA.

N3mepeHue U peryaupoBaHie HAPsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT COMPOTHUBIIECHUS
pPE3UCTOPa U HAIPSIKEHUS HA PE3UCTOPE.

OMNBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIA/IH MOTIEPEYHOI0 CEYEHUS U MaTepHaa.

[IpoBepka mpaBWiIa  CIOXKEHUA HANPSKECHUN MpUA  TOCIEIOBATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka npaBuiia Jjisi CHJIbI TOKA MIPH MapaJIeIbHOM COEIMHEHUU PE3UCTOPOB.
OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OrnpenesieHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEIISIEMOM Ha pe3ucTtope. MccnenoBanue
3aBUCUMOCTH CUJIbI TOKA, UJIYLIETO YEPE3 JIAMIIOUKY, OT HANPSHKEHUS HA HEM.

Onpenenenue KII/] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

N3ydeHrie MarHUTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MPU UX 00BEAUHEHUN U Pa3/ICIICHUHU.
HUccnenoBanne JEUCTBUS DIIEKTPUUECKONO TOKA HAa MArHUTHYKO CTPEIIKY. OInbITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aMMOJICUCTBUSI KaTyIIKHM C TOKOM M MarHuTa OT
CHUJIbI TOKA M HAIpaBJICHUsI TOKA B KaTYIIIKE.

N3ydeHue 1ecTBUS MAarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue paboThl JJICKTPOIBUTATEIS.

N3mepenue KIIJI anekTpoaBUraTeibHONM yCTAaHOBKH.

OnbITBI MO  KCCIENOBAHUIO  SIBJICHUS DJEKTPOMATHUTHOM WHAYKIMU: HCCIEI0BaHUE
W3MEHEHUM 3HaYCHUs U HaIpaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. CucteMa orcuéta. OTHOCUTENBHOCTh
MEXAHUYECKOTO JIBMKEHHS. PaBHOMEpHOE NPsSMOJMHENHOE JBHXEeHHE. HepaBHOMepHOE
npsIMOJMHEHOe ABWKeHUEe. CpefHsis U MTHOBEHHAsi CKOPOCTh Tella MPU HEPABHOMEPHOM
JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TMpsSIMONIMHEHHOE aBMkeHHe. (CBOOOJHOE TajeHUE.
Omnpitel [Nanumnes.

PaBHOMEpHOE nBMXEHHE 1O OKpY>KHOCTH. [lepuon u yacrota oOpamenus. Jluneiinas u
yIJIOBasi CKOPOCTH. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.



ITepsbiii 3akoH Hptotona. Bropon 3akoH Herorona. Tpetuit 3akoH HeroToHa. [TpunHinun
CyHEPIO3ULINU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuiia TPEHUS CKOJIbKEHUS, CHJIa TPEHUS
MTOKOSI, APYTHE BUJbI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpEHHE CBOOOIHOTO MajeHHUS.
Jemwxenne mianetr Bokpyr Connua. llepBasg kocmuueckass ckopocTb. HeBecomocTh
IIEPErpy3KH.

PaBHOBecue MarepuanbHOUW TOUkH. AOCOMIOTHO TBEpMOE Teno. PaBHOBecue TBEPIOTO
TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. U3meHenue ummyibca. UMmyabc cuiibl. 3aKOH COXPaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckasi pabota U MOIIHOCTb. PaboTa cun TsxecTu, ynpyroctu, Tpenus. Cs3b
sHeprun u pabothl. [loTeHIManbHAsT SHEPTrUs Tela, MOAHSATOr0 HaJ MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass »Heprusi cxaroil npyxkuHbl. Kunernueckas osHeprus. Teopema o
KMHETHUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPI M.

Jemoncmpayuu.

Habnrogenne MeEXaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHME IYyTEW W TPACKTOPUM IBHKEHHUS OJHOTO M TOTO K€ TENa OTHOCUTEIBHO Pa3HBIX
TEJI OTCUETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBUKECHUSI.

HaGnronenue aBukeHuUs Tena o OKPy HOCTH.

HabGnrogenne MexaHM4ecKuX sIBJICHUH, MPOUCXOIAIIUX B cucTeMe oTcuéra « Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHM OTHOCHTENIbHO KaOuHeTa (QU3HUKU.

3aBUCUMOCTh YCKOPEHUS TeJIa OT MAcChl TEJa U IEUCTBYIOIIEH HA HETO CUJIBI.

HaGmronenue paBeHcTBa CUIT PU B3aUMOJICHCTBUU TElL.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBHKEHUHU.

[lepenaya uMIryabca py B3aMMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHre UMMyJibca Mpyu HEYNPYTOM B3aUMOCHCTBUM.

CoxpaHeHue UMITyJibca MpU a0COJIIOTHO YIPYTOM B3aUMOJACHCTBUU.

Hab6nronenmne peakTUBHOTO ABUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUH MPU CBOOOTHOM TaICHUH.

CoxpaHeHre MEXaHHUYECKON YHEPTHUH MPH JIBUKEHUHU TeJla MO IEUCTBUEM MPY>KUHBI.
Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa Jjisi pa3roHa U JAJIBHEHIIEro paBHOMEPHOTO ABMIKCHMS IIapuKa

WJIU TEJIEKKH.



OmnpeneneHue cpelHe CKOPOCTH CKOJIBKEHUSI OpyCKa WU JIBH)KEHUS IIapUKa M0 HAKJIIOHHON
IIOCKOCTH.
Onpenenenue YCKOPEHUs Te€Jla MPHU PABHOYCKOPEHHOM JIBIDKCHUU IO
HAKJOHHOM MIOCKOCTH.
HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0O€3
HAa4YaJIbHOM CKOPOCTH.
[IpoBepka runmoTe3bl: €Ciau Npu PaBHOYCKOPEHHOM JBMKEHHUH 0€3 HauallbHOW CKOPOCTH MYTH
OTHOCATCSL KakK psAd HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BpPEMEHHU
OJIMHAKOBHEI.
HccnenoBanne 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHHS OT CHUJIbI HOPMAJILHOTO JaBJICHUS.
OmnpeneneHue kodpduieHTa TPEHUS CKOJIbKCHHUS.
Onpenenenne KECTKOCTH NPYKUHBI.
OmnpeneneHue pabOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JIBHXKCHUU Te€Jla MO TOPU3OHTAIBHOU
MTOBEPXHOCTH.
Onpenenenue pabOThl CHJIBI  YIOPYrOCTU TIPU  MOABEME Tpy3a C HCIOJIb30BAaHUEM
HETIOABHKHOT'O M MOJABHKHOT'O OJIOKOB.
N3yueHue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannveckue KoJie0aHusl ¥ BOJIHbI.

KonebarensHoe nBmwkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOaHUMN:

MEepUO/JI, YaCcTOTa, aMIUIUTyJa. MaTeMaTu4ecKuil W TNpYXKUHHBIM MasTHUKU. [IpeBpanieHue
DHEPIUH IPH KOJIeOATSIHHOM JIBUKEHUH.

3aryxatomue kosebanusi. Beinyxnennsie konebanus. Pezonanc. Mexanndeckue BOJTHBI.
CpolicTBa MeXxaHMYeCKUX BOJIH. [IpomosibHble M mMoOmepedyHble BOJHBI. J[JIMHA BOJHBI U
CKOPOCTh €€ pacrpocTpaHeHus. MeXaHMYeCKHE BOJIHbI B TBEPAOM TEJE, CEUCMUYECKUE
BOJIHEI.

3Byk. [’ poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHQpa3Byk U yIbTpa3BYK.
Jemoncmpayuu.
Hab6nronenue konedaHuid T€1 MO AEUCTBUEM CUIIBI TAXKECTH U CUIIBI YIIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
Habmtoienue BBIHYKIEHHBIX KOJICOaHH U Pe30HAaHCa.
PacnipocTpaHnenue mpoA0IbHBIX U TIOTIEPEYHBIX BOJH (Ha MOCIN).
Habmoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre 9acTOTH U Mepro/ia KoJieOaHN MaTeMaTHIeCKOTO MasTHUKA.
Omnpenenenrve 4acToThl U IepHoja KosebaHWl NpyKUHHOTO MasTHHKA. MccnemoBanue
3aBHCHMOCTH Mepro/ia KoeOaHuil MOABEIIEHHOTO K HUTH IPpy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCIMOCTH TIeproia KoiaeOaHu MPYKUHHOTO MasiTHAKA OT Macchl Tpy3a.



[IpoBepka HE3aBHUCHUMOCTU TEpHOJia KoJeOaHWil rpy3a, MOABEIHIEHHOTO K HUTH, OT Macchl
rpysa.
OneITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTbh NEPHOJA KOJIEOAHUM MPYKMHHOIO MAasATHHKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO TaJeHHUS.
Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHuTHOE MOJIe. DJIEKTPOMATrHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BojH. [Ilkama SJIEKTPOMAarHWTHBIX BOJIH. M CIOJB30BaHUE HIEKTPOMATHUTHBIX BOJH JJIA
COTOBOM CBS3U.
DneKkTpoMarHuTHas npupoja cseta. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH.
BosHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH ¢ IOMOIIbIO MOOMIJIBHOTO Telle(hoHa.
Pasznen 11. CBeToBbI€ SIBJICHUS.
JIyueBas Momenb cBera. Mcrounuku cBera. [IpsMoiMHENHOE pacnpOCTpaHEHHUE CBETA.
3atmenns Connua u JIyesl. Otpaxenune ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue ceera. 3aKOH npestoMieHns cBeta. [1omHoe BHyTpeHHEE OTPAKEHUE CBETA.
Hcrionb30BaHuE MTOJIHOIO BHYTPEHHETO OTPAXKEHUS B OTUYECKUX CBETOBOJAX.
JImunza. Xox nydeit B smH3e. OnTuyeckas cucreMa (oroamnmapara, MUKPOCKOINA U
Teneckona. I'a3 kak onTuyeckas cuctemMa. bim3opykocTs U JanbHO30pPKOCTb.
Paznoxenue Oenoro cera B cnekTp. Omnbitel HeloToHa. CnojkeHHE CHEKTpajbHBIX
uBeToB. /lucnepcus csera.
Jemoncmpayuu.
[IpssMOTMHENHOE PaCIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tosryuenue n300pakeHui B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuuecKkuii CBETOBO/I.
Xon mydeil B cobuparomieil JnH3e.
XoJ JIy4ed B pacCenBarOIICH JIMH3E.
[Tomyuenue n300pakeHUii ¢ TOMOIIBIO JIUH3.
[Tpuniun geiicTBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.
Monenb riasa.
PasnosxeHnue 6enoro cBeTa B CHEKTP.
[Tonmyyenue 6em0ro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.
HccnenoBanre 3aBUCHMOCTH yIila OTPAXXEHUSI CBETOBOTO JIy4a OT yriia MaJeHHs.



N3yueHne XapakTEepUCTUK H300paKeHHS NpeaMeTa B IIOCKOM 3epkajne. HcciemoBanue
3aBUCMMOCTH yTJIa MPEJIOMJICHUSI CBETOBOrO Jiyda OT yIJla MaJCHUSI HAa TPAHUIE «BO3TYyX—
CTEKJIOY.
[Tomy4yenmne n300paxeHu# C TOMOIIBI0 COOMPAFOIICH JTUH3HI.
OmnpeneneHue GOKYCHOTO pacCTOSIHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.
OnBITHI TIO PA3JIOKEHUIO OSJIOTO CBETA B CIIEKTD.
OnBITH IO BOCTIPUATHIO IIBETA TIPEIMETOB MIPH MX HAOIIOJCHUH Yepe3 IBETOBBIC (DUIIBTPHI.
Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.
OmnbiTel Pezepdopia u mianerapHas Mojenb atoma. Moaens atoma bopa. cnyckanue u
MOIJIoNIeHUE cBeTa aToMOM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PanunoaktuBHOCTh. Anb(da-, Oera- U ramma-uzinydeHus. CTpoeHUE aTOMHOTO sjpa.
Hyxnonnas Mozens aroMmHoro sapa. M3oronel. PagmoaktuBHble npeBpameHus. [lepnon
1oJIypacnasa aTOMHBIX sIIEDP.

SAnepHble peakuuy. 3aKOHBl COXPAaHEHHs 3apsSJ0BOTO W MacCOBOIO YHMCENL. DHEPrHUs
CBA3M aTOMHBIX sjep. CBs3b Macchl M JHEpruu. Peakiuu cuHTE3a W JEJEHUs sJEp.
Nctounuku 3aeprun CosHIa U 3BE3I.

Snepnas sHepreTuka. /J[elcTBus paquoOaKTUBHBIX U3TyYECHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CreKTpbl U3ITy4YEHHUsI U TTOTJIOIICHHUS.

CreKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopoaa.

HabGnronenue TpekoB B kamMepe Buiibcona.

PaboTa cuéTunka HOHU3UPYIOMUX U3TYyUYEHUN.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopusie pabomul u onvimel.

HabumroieHne CrulomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanre TpPEKOB: HW3MEPEHHE DSHEPrMM YacTHIBI IO TOPMO3HOMY MyTH (1O
dboTorpadusim).

N3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpPUTEIBLHO-00001HAK N MOAYIb.

[ToBTOpUTENHHO--0000IAIOIMN  MOJYJIb TpeAHAa3HAYeH JUisl CHUCTEMaTu3aluud U
000011IeHHsT TIPEAMETHOIO COJIEP)KaHUSI W OMbITa JEATEIbHOCTH, MNPUOOPETEHHOrO TpHU
U3YYEHUU BCEro Kypca (PU3MKH, a TakkKe JUIsl IOJrOTOBKM K OCHOBHOMY TI'OCYAapCTBEHHOMY
’K3aMeHy 1o (pU3uKe sl 00yUaroInXCsl, BHIOPABIINUX 3TOT yUYEOHBIHN MpeaMeT.

[Ipy wW3yyeHWM [@aHHOTO MOJYJIA pPEAIU3yITC U CHUCTEMaTU3UPYIOTCS BUIBI
NESTEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKEHHE TMPEIMETHBIX U
MeETanpeIMETHBIX TUIAHUPYEMBIX Pe3yIbTaTOB 00y4YeHUs, (POPMUPYETCSl €CTECTBEHHOHAYYHAS
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEAOBAHUS SIBJICHUN MNPUPOJBI M TEXHUKH,



OBJIQJICHUE YMEHHUSIMU OOBICHATh (PU3UYECKHUE SIBJICHUSA, MPUMEHSISI TMOJy4YEHHbIE 3HAHWUS,
pelIaTh 3a/1a4M, B TOM YHCJIE KAY€CTBEHHBIE U SIKCIIEPUMEHTAIIBHBIE.
[IpuHIMNIMANBHO NESTETBHOCTHBIM XapaKTep AAHHOIO pasjena peain3yercs 3a CUET
TOT0, YTO OOyYAIOUIMECs BHIMNOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEJIaraeTcs:
Ha OCHOBE MMOJYYECHHBIX 3HAHUW PacClO3HABATh U HAYYHO OOBACHSTH
dbu3ndecKue SBICHUS B OKpYXKAlOMeH NPHUPOAE M TOBCEAHEBHOM >KHM3HU; HCIOJIH30BATh
HAy4YHBIE METOJIBI UCCIICIOBAHUS (PH3NUCCKUX SBIICHUH, B
TOM YHUCJIE JJISI POBEPKU TUINOTE3 U MOITYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSACHATh HAayYHbIE OCHOBBI HauOOJI€€ BaXKHBIX JOCTHIKEHHUH COBPEMEHHBIX TEXHOJOTHI,
HanpuMmep, MPAKTUYECKOTO HKCHOJIb30BAHUS PA3JIMYHBIX MCTOYHHUKOB JHEPIrMM HA OCHOBE
3aKOHa MPEBPAILECHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPTIHUH.
IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

MN3yyenue QuU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSl HAMpABIECHO Ha
JOCTUKEHHUE TIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.
B pe3ynbrate uzyueHuss (U3MKM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuatonerocst OyayT c()opMUpPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YJIbTaThl B YACTH:
1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

O IPOSIBJICHWE HWHTEpeca K MUCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHICKOMN
(bu3nYecKoil HayKH;

O IICHHOCTHOE OTHOIICHHE K JOCTIDKCHUSM POCCHUCKHX Y4YEHBIX--(DU3HUKOB; 2)
rPa’>KAAHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

O TOTOBHOCTh K AaKTUBHOMY Y4YacTUIO B OOCYXICHHMH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHHUN (PU3UKH;

d OCO3HAHUE BaKHOCTH MOPAIbHO--3TUYECKUX MPUHITUIIOB B JIEITEIILHOCTH YYEHOTO;
3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

O BOCIIPUSTUE ICTETHUECKUX KaueCTB (PU3MUECKON HayKH: €€ TapMOHMYHOTO TOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH; 4) HEHHOCTH HAYYHOI'0 MIO3HAHMSA:

O OCO3HaHUE LIEHHOCTH (PU3MUYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUs MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BAKHEUILIEW COCTABIAIOIIEN KyIbTYPHI;

O pa3BUTHE HAYYHOH JIFOO03HATEIILHOCTH, HHTEpECa K UCCIIEA0BATEIIBCKON IeITeIIbHOCTH;
5) (¢opMupoOBaHUSL KYJBLTYPbI 310POBbS U IMOIUOHAIBHOTO 0J1ar0MOTyYHsI:
O OCO3HaHUE ILIEHHOCTH 0e30macHOro o0pasa JKM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM

MHUPC, BAXHOCTHU IIPpaBUJI 0e30macHOTo MNOBCACHUA Ha TPaHCIIOPTC, HaA JOporax, cC
QICKTPHUYCCKUM U TCILJIOBBIM O60py,[[0BaHI/IeM B JOMAIIHHUX YCJIOBHIX,



O c(OpMUPOBAHHOCTh HaBbIKA peQIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOTO0 e IpaBa y APyroro 4eJoBeKa; 6) TPyA0BOr0 BOCIIUTAHMSA:
g aKTUBHOE y4YacTHE B PEIICHHH MPAKTHYECKUMX 3a7a4 (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3allMM, TOpoja, Kpasi) TEXHOJOTHYECKOM U COIUaIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

g UHTEPEC K TMPAKTHUCCKOMY W3YyYCHHIO MNPO(EcCHii, CBA3aHHBIX C (u3MKOU; 7)
IKOJIOTUYECKOT0 BOCTIUTAHMS:

g OpUEHTAllMsd Ha TpUMEHEHUE (DU3MYECKUX 3HAHWHN IS pEIIeHUus 3a1ad B 001acTH
OKpY>KaloIllel Cpelibl, IUNTAHUPOBAHUSI TTOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCIIEJICTBUN ISt
OKPYXaroLEen Cpeabl;

O OCO3HaHME II00aJTHLHOTO XapaKTepa HIKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHUS;
8) agjanTanuu K U3MEHSIONIUMCH YCJIOBUSAM COIUAILHOM M MPUPOJIHOM Cpebl:

O NOTPEOHOCTh BO B3aUMOJECWCTBUM TPH BBINOJHEHUU HCCIEAOBAHUI M IPOEKTOB
(U3MYECKOI HANPABIEHHOCTH, OTKPBITOCT OMBITY Y 3HAHUSAM JIPYTHUX;

g MOBBIIIICHUE YpOBHS cBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHIECKYIO
NEATEIIbHOCTD;
O noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUU, B TOM 4YHCie (POpMyIHpOBaTH UIEH,

IIOHATHA, TUIIOTEC3bI O CI)I/I3I/I‘-ICCKI/IX 00BEKTaxX U SBJICHUAX

O OCO3HaHME JIe(PUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00acTu pu3uku;
O IJIAHUPOBAHKUE CBOETO PAa3BUTHUS B IPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;
O CTpEMJICHHE AaHAJIM3UPOBaTh W BBIABIATH B3aUMOCBSI3M TPUPOJBI, OOIIECTBA H

3KOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHHUCM (1)I/ISI/IIIGCKI/IX 3HaHHﬁ;

O OIICHKa CBOMX JICHCTBHMA C y4E€TOM BIUSHHUS HAa OKPYKAIOIIYIO CpPEIy, BO3MOKHBIX
[JI00AJIBHBIX ITOCJIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe oOCBOCHHS TporpaMMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETO
obOpaszoBanusi y oOyuaromierocst OynyT copMupoBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIINE TIO3HABATEIbHBIC YHUBEpPCAJIbHBIC Y4YCOHBIC ICHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAIbHBIC yUeOHBIE ICUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue JelicTBUA:



BBISIBJISATD M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBJICHUI); yCTAHABIMBATh
CYILIECTBEHHBIA TMpU3HAK KJacCU(PUKALMK, OCHOBaHUS JUisi OOOOIIEHHUS U CpPaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTM M TNPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax, MJaHHBIX U
HAOJTFOICHUSIX, OTHOCSIITUXCS K (DU3UIECKUM SIBICHUSIM; BBISBJISTh TPUIHMHHO--CJICICTBCHHBIC
CBSI3U MPU U3YyYECHUU (PU3HUECKUX SIBIICHUN U TIPOLIECCOB, JI€JaTh BHIBOJbI C UCIIOJIb30BAHUEM
NEAYKTUBHBIX M WHIYKTUBHBIX YMO3aKJIIOYEHUH, BBIJBUTaTh THUIOTE3bl O B3aMMOCBS3SIX
(GU3NYEeCKUX BEJIMYHMH, CAMOCTOSTEIbHO BBIOMPATh CIOCOO pemieHus ydeOHOH (u3ndeckoit
3aJaud (CpaBHEHUE HECKOJBbKMX BapHAHTOB pEIICHHs, BBIOOp HamOosiee MOAXOMAAIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaresibckue AeiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUM HHCTPYMEHT IO3HAHMS; MPOBOAUTH IO
CaMOCTOSITEIbHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (U3UYECKUN DKCIICPUMEHT,
HEOOJIBIIIOE HWCCIIeOBaHNE (U3WYECKOTO SBIICHUS, OIEHWBATh HAa MPUMEHHUMOCTh U
JIOCTOBEPHOCTh HMH(OpPMAIIMIO, TOJYYCHHYIO B XOJI€ MCCIEJOBAHUS WJIM JKCIIEPUMEHTA;
CaMOCTOSITENIbHO (POopMyIHUpOBaThH OOOOIIECHUS W BBIBOJBI MO pPeE3yJibTaTaM MPOBEIEHHOTO
HAOJFOICHNS, OTBITA, WMCCICAOBAHUS, IMPOTHO3UPOBATh BO3MOYKHOE NalbHEHINEE pa3BUTHE
(GU3MYECKUX TMPOIECCOB, a TAK)KE BBIIBUTATh MPEANOJIOKEHUS 00 WX Pa3BUTHH B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:

OPUMEHATh Pa3jIMYHbIE METOJIbl, MHCTPYMEHTHI U 3alpoChl MPU TIOHUCKE U O0TOOpe
uHopMaIMU WM JaHHBIX C Yy4€TOM TMpEMJIOKeHHOW y4yeOHOW (usmyeckolt 3amayu;
aHAM3UPOBaTh, CACTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAIIUIO PA3TMIHBIX BUIOB U
dbopmM IpeacTaBICHNS,

CaMOCTOSITEJIbHO  BBIOMpATh  ONTUMAJIbHYIO bopmy MpecTaBlIeHus] UHPOpMaIUn
Y WLTIOCTPUPOBATH pelllaeMbIe 3a71a9H HECIIOKHBIMUA CXEMaMU, THarpaMMaMu, HHOM
rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe 1eCTBUS:

B X0JI¢ 0OCYXJEeHUsl y4eOHOTO Marepuaia, pe3yibTaToB JIA0OPATOPHBIX padOT M MPOEKTOB
3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOW TeMbl U BBICKA3bIBATh WU, HAIICIICHHBIC Ha
pelIeHrne 3aJaud U TOJAJEpKaHue OJIaroXKeNnaTeTbHOCTH OOIICHHS, COMOCTABIATH CBOU
CYXXJICHUS C CYXKJCHUSMU JIPYTUX YUYACTHUKOB JHAJIOTa, OOHAPYKUBATh PA3JINUUE U CXOJICTBO
MO3UIINI; BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

MyOJUYHO MPEACTABIATH PE3yJbTaThl BBIMOIHEHHOTO (PU3HUECKOTO OIbITa

(9KCTIeprMeHTa, HWCCIACAOBAaHMS, IPOCKTA); TMOHWUMATh M HCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOM M MHJIMBUYyalbHOU pabOThI MPU PEIIeHUH KOHKPETHOU (DPU3UUECKO MpoOIIeMbl;
MPUHUMATH 1IETTH COBMECTHOM JEATEIHbHOCTH, OPTAHU30BBIBATh JEHCTBUS MO €€ TOCTHKEHUIO:
pacnpenensiaTh poyid, 0OCYXKJIaTh MPOIECChl M PE3yJbTaThl COBMECTHOM paboThI, 0000maTh
MHEHHUSI HECKOJBKHMX JIFOJCH; BBINOJHATH CBOI YacTh pPalOOTHI, JOCTUTAs KadyeCTBEHHOTO
pe3ynbTaTa 1Mo CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSA CBOU JCUCTBUS C JAPYTUMH YICHAMHU



KOMaHJbI; OICHHBATh Kad€CTBO CBOCIrO BKJaJa B O6HII/Iﬁ IIPOAYKT II0 KpPUTCPHUAIM,
CaMOCTOATCIIBHO C(bOpMYJII/IpOBaHHBIM Y4aCTHHUKaMHU BSaHMOHeﬁCTBHﬂ.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe HeiCcTBHUSA

Camoopranusanus:
BBISIBIIATh MPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYallUsX, TPEOYIONUX IJIsi PEIICHUS
(bU3NYECKUX 3HAHUM;
OPHEHTUPOBATHCS B PA3IUYHBIX MOJX0JIaX MPUHATHS PEIICHUHN (MHAUBUIYyaIbHOE, TPUHSATHE
pelIeHusl B TPyIIIie, MPUHATHE PEIICHUHN TPYIION);
CaMOCTOSITEJIBHO COCTaBJISATh aJTOPUTM pelieHuss (Pu3nUecKod 3amayd  WIM  IUIaHa
UCCIICIOBaHUSI C YYE€TOM HUMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHpOBaTh MpeajiaraéMbleé BapuaHThl pEIICHUHN; JenaTh BbIOOp U OpaTh
OTBETCTBEHHOCTbH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:
JlaBaTh aJCKBaTHYIO OIEHKY CUTYaIlMH U MIPeJiarath IjiaH e€ U3MECHEHUS;
OOBSICHATH MIPUYUHBI JIOCTH KECHHUSA (HEAOCTHKEHUS ) pe3yJIbTaTOB
NEATEIIbHOCTH, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;
BHOCUTh KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHCIE€ B XOJ BBINOJHEHUS (HU3HUUYECKOTO
HCCIICIOBAHUSI MJIM IIPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHUBIIHMXCS CHUTYyaIlUH,
YCTAHOBJICHHBIX OIMOOK, BOBHUKIITUX TPYIHOCTEH;
OIIEHMBAaTh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSIM;
CTaBUTh C€0sl Ha MECTO JIPYTrOro 4ejioBeKa B XOJ€E CIOpa WIM JIUCKYCCUU HAa HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTHKY APYroro; MpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpHU
pemeHnn (U3MYSCKUX 3aJ1ad WM B YTBEP)KJICHHSAX Ha HAyYHBIE TEMbl M TaKOE e IPaBo

JPYyTOroO.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 7 kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
WCIIOJIb30BaTh MOHSATHUS: (PU3UUYECKUE M XUMUUYECKHUE SIBJICHUS, HAOJIOJEHUE, dKCIIEPUMEHT,
MOJIeJIb, TUIIOTE3a, CAMHUIIBI (PU3UYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHbIE COCTOSTHUS
BemecTBa (TBEpHIOE, JKHUJKOE, Ta3000pa3HOE), MEXaHMUECKOE JBIM)KCHHE (PaBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSMOJUHEWHOE), TPACKTOPHs, pPaBHOACHCTBYIOIIAs cuia, aedopmarius
(ympyrasi, TmiacTU4eckasi), HEBECOMOCThb, COOONIAOIIMECS COCYIbl; pa3audyaTh SBJICHUS
(muddys3us, TemmoBOoe  ABMKEHUE  YACTHUI[  BEIIECTBA, PABHOMEPHOE  JBWIKEHUE,
HEPAaBHOMEPHOE JBIKEHHUE, MHEPIIUS, B3aUMOJICHCTBHE TE€JI, paBHOBECHE TBEPHBIX TENl C



3aKpEIUIEHHONW OChIO BpallleHUs, Mepefadya JaBlIeHUs TBEPABIMU TeJlaMU, >KUJIKOCTSIMH U
razaMu, aTMoc)epHOe NaBJICHHE, TUIABAaHUE TeJl, MPEBpPAIIECHUS MEXAHUUYECKOW HPHEPrUu) 1o
OMMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
¢usnyeckoe sBIEHHE, pPACIO3HABATh NPOSBICHHE W3YYECHHBIX (PU3NYECKUX SBICHHUNA B
OKpY’KalollleM MHUpPE, B TOM 4Hclie (PU3NUECKHUE SBIICHUS B MPUPOJE: MPUMEPHI IBHKECHHS C
Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW U HEKUBOUM NIPUPOJE, NEUCTBUE CUIIbI TPEHHUS B PUPOJIE U
TEXHHKE, BIMSIHUE aTMOC(PEPHOTO AABJICHUS HA KUBOW OpPraHu3M, IJIaBaHUE pbIO, phlYaru B
TEJE 4YeNOBEKa, MPH OSTOM TMEPEBOAUTh MNPAKTHUECKYIO 3a1ady B Yy4eOHYIO, BBIICIATH
CYLIECTBEHHbBIE CBOMCTBA

(mpu3Haku) (U3HUECKUX SIBJICHUI; OMUCHIBATh W3YUYCHHBIC CBOMCTBA Tel U (PU3MUECKHE
SIBJICHUSI, UCTIONB3Ysl (PU3MUECKHE BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMS,
IyTh, CKOPOCTh, CPEHSAS CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CUJIa TPEHUS,
naBieHue (TBEPAOro Tema, KUIAKOCTH, raza), BHITAIKUBAIOLIAS CUJIA, MEXaHUYECKas padora,
MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbl, KO3(Q(MUIUEHT IOJE3HOTO IEHCTBUS MEXAHU3MOB,
KMHETHYeCKass M TMOTEHIMajbHas »JHEpPrusi), MpU OMNHCAHUU TMPABUIBHO TPAaKTOBATh
(¢u3NYECKUN CMBICII MCIOJNb3YyEMbIX BEIMYMH, UX OOO3HAUYEHUS M E€AMHHULBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMYHMHY C IPYTUMU
BEJIMUMHAMH, CTPOUTh TpapUKH M3YYECHHBIX 3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH;
XapaKTepU30BaTh CBOMCTBa Tes, (PU3MYECKHE SIBJICHUS W IPOLECCHI, HCIOIb3Yys MpaBHIia
CIIOXKEeHUs cwl (BAOJb OAHOW mpsiMoi), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena,
MpPaBWJIO paBHOBecUs phlyara (0Ji0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHMS
MEXaHUYECKON SHEPIHUH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA M 3aIUCHIBATh
ero MaTeMaTU4YeCKOE BbIpaKEHUE; OOBACHATh (PHU3UUECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA
T€JI, B TOM 4YHUCIE W B KOHTEKCTE€ CHUTYyallMil MPaKTHUKO-OPHUEHTHUPOBAHHOI'O XapakTepa:
BBISIBJISAITh TPUYMHHO--CJIE/ICTBEHHbBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX LIAroB
¢ omnopoil Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH; peulaTh pacy€THbIE 3ajaud B |—2 JEHCTBHs, WCHOJB3YysS 3aKOHBl U
(GopMyIibl, CBsI3bIBalOIIME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBHS 3aJauu
3aMKMChIBATH KPATKOE YCIOBUE, MOJICTABIATh (PU3NYECKHUE BEIUUYMUHBI B (POPMYJIIBI M IPOBOJUTH
pacy€Thl, HAXOAUTh CHPABOYHBIE JTAHHBIE, HEOOXOAUMBIE JIJIsl PEIEHUs 3a/lay, OLEHUBAThH
PEATMCTUYHOCTh TMOJIYYEHHON (PU3NYECKON BEIMYMHBI, pacro3HaBaTh MPOOJIEMBbI, KOTOpbIE
MOJKHO PEIIUTh IMPU MOMOIIM (PU3UUYECKHX METOJOB, B ONMHMCAHWU HCCIIEOBAHUS BBIICIATH
IIPOBEPSAEMOE MPEIIONOKEHUE (TUNOTE3y), pa3inyaTh W HHTEPHPETUPOBATH MOJYUYECHHBIN
pe3ynbTaT, HAXOJAUTh OUTMOKHU B XO/JI€ OMbITA, JeJIaTh BHIBOJBI [0 €TI0 pe3yJibTaTaM; IPOBOAUTh
OTBITHI TI0 HAOMIOMEHWI0 (PUBMYECKHX SBJICHUA WIM (DU3NIECKUX CBOWCTB  Te:
(bopMynupoBaTh MPOBEPSEMBIE MPENINOJIOKEHUs, COOUPATh YCTAaHOBKY M3 MPEI0KEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOIBI;

BBITIOJIHATh TPSIMBIE HM3MEPEHHUS] PACCTOSHUS, BPEMEHH, MacChl Tena, 00bhEMa, CHUIIbI U
TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX MW MUGPPOBBIX MNPUOOPOB, 3aMKCHIBATH



IOKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHON aOCOIOTHOM MOrPENIHOCTH U3MEPEHUH; TPOBOAUTD
UCCIIEJOBAaHUE 3aBUCUMOCTU OAHOM (PU3MUECKON BEIMYMHBI OT JPYrOd € HCIOJIb30BAHHEM
OpSMBIX HM3MEPEHUH (3aBUCMMOCTH IIyTH PAaBHOMEPHO JBMXKYLIErocs Tella OT BPEMEHU
JBUKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Teja, Ka4YecTBa 00padOTKU MOBEPXHOCTEN
TEJ U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAN COIPUKOCHOBEHUS TE€J, CHIIbI YIPYTOCTH OT
YIJIMHEHUS] TPYKUHBI, BBITAJIKUBAIOIIEH CHJIBI OT 00bEMa MOrpyKEHHOM 4YacTu Tedaa U OT
IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOMHBI, HA KOTOPYIO
NOTPY’KEHO TEJI0, YCIOBHH IIJIaBaHUA TeEJl, YCJIOBUWA pPABHOBECUS pblyara M OJOKOB),
y4acTBOBaTh B IVIAHUPOBAHUU Y4€OHOTO MCCIIEOBAHUS, COOMpPATh YCTAHOBKY U BBINIOJIHATH
U3MEpPEHMs], CIeAys MPEeAJIO)KEHHOMY IUIaHy, (UKCUPOBAaTh pe3yJlbTaThl MOJYyYEHHON
3aBHCHUMOCTH (PU3UYECKHX BEJIMYMH B BUJE MPEATOKEHHBIX TaOMUI[ M TpaHUKOB, IEIaTh
BBIBOJIbI 10 pe3yJbTaTaM HCCIEAOBaHUS; MPOBOAUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHUX
BEJIMYMH (IUIOTHOCTh BEIIECTBA >KUJIKOCTH W TBEPAOrO Teja, CUJIA TPEHUS CKOJIbXECHMS,
JABJICHUE BO3]lyXa, BBITAJKUBAOLIAs CUJA, IEUCTBYIOIIAsl HA IIOTPYKEHHOE B KUIKOCTh TEJIO,
Kod(ppunreHT MOJIC3HOTO JEUCTBUSL  MPOCTBIX  MEXaHHU3MOB), crenys
NPEMIOKEHHOW ~ MHCTPYKLUU: IpU  BBIOJIHEHUH U3MEpPEHUl coOHpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOM BEIMYMHBI; COOIIOIAThH
IpaBUJia TEXHUKU O€30IaCHOCTH MpHU padboTe ¢ J1abopaTOpHBIM 00OpPYAOBaHUEM; YKa3bIBaTh
OPUHIUIOBL  JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP,
JUHAMOMETP, COOOMIAIONINECS  COCY[BI, OapomeTp, pblyar, MOJIBMKHBIN U
HENOJBMKHBIA OJIOK, HAKJIOHHAs IIJIOCKOCTh; XapaKTepHU30BaTh MPUHUUIBI JEHCTBUS
U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOW HAa MX OMHCAHUS (B TOM YHUCIIE:
NOJIIMITHUKY, YCTPOMCTBO BOAOIPOBOJA, THJIPABIMYECKUN NPECC, MAaHOMETP, BBICOTOMED,
MOPIIIHEBON HACOC, apeoOMETP), MCIOJIb3ys 3HAHMUS O CBOMCTBAX (PUBMYECKUX SIBJICHUU U
HEOOXOJUMble (PU3NYECKHE 3aKOHbI U 3aKOHOMEPHOCTH; NMPUBOAUTH NMPUMEpPHI (HAXOAMUTH
uH(pOpMAIMI0O O TMpUMEpax) NPAKTUYECKOTO HCIOIb30BaHUS (U3HYECKUX 3HAHUM B
MOBCEAHEBHON KM3HU sl oOecrieyeHus: 0€30MacHOCTH MpU OOpallleHuu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/JOPOBbS U COOIIOACHUSI HOPM HKOJIOTMYECKOTO
MOBECHUS B OKPYXKAIOILIEH Cpeae;

OCYULIECTBJISATH OTOOP UCTOYHUKOB MH(opManuu B UHTEpHETE B COOTBETCTBHUHU C 3a/IaHHBIM
IIOMCKOBBIM 3aI[POCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IYTEM CPAaBHEHHUSI Pa3INYHBIX
MCTOYHUKOB BBIIENSATH HH(DOPMALUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUUBOUN MIIM MOKET OBIThH
HEJ0OCTOBEPHOI; UCIIOJIb30BaTh MPHU BHITTOJIHEHUH YYEOHbBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO
AUTEepaTypy (HPU3MUECKOro CoJIep:KaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetn  MHTepHer,
BIIA/ICTh npuéMaMu  KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpazoBaHusi HHPOPMALIMK U3
OJIHO 3HAKOBOW CHUCTEMBI B APYTYIO; CO37aBaTh COOCTBEHHbIE KPaTKHE MUCbMEHHBIE U
YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 UCTOYHUKOB MH(OpMAIU (U3HUUECKOTO COJAEPKAHMUS, B
TOM YHCJIE MyOJIMYHO JIeJaTh KpaTKUe COOOIIEHUS O pe3yJibTaTaX MPOEKTOB WM Y4eOHBIX
UCCIJIEJOBaHMM, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN annapaT Kypca



(1)I/I?>I/IKI/I, COIIPOBOXAATh BBICTYIIJICHUC HpCBCHTaHHGﬁ; IIPpH BBIITIOJITHCHUH y‘{€6HBIX IMPOCKTOB "
I/ICCHeI[OBaHI/Iﬁ pacupeacisiTb 00513aHHOCTH B Irpynrie B COOTBETCTBUHU C ITOCTABJICHHBIMUA
3aJJadaMH, CJICIUTDH 3a BBIIIOJIHCHUCM IlJIaHa HeﬁCTBHﬁ, AZICKBAaTHO OLICHMBATD COOCTBEHHBIN
BKJIaJl B ACATCIIbHOCTD I'PYIIIBI, BBICTPAWBATh KOMMYHHKATHBHOC BBaHMOHCﬁCTBHe, YUUTbIBasA
MHCHHC OKPYIKAOIINX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:
MCITOJIB30BAaTh MOHATHUSA: MAcca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSTHUSI BEIECTBa, KpPUCTANIMYECKHEe U amMop(dHbIE Teja, HACBIIEHHBIA U
HEHACBIIIEHHBIA Tap, BJIAXKHOCTh BO3[yXa, TEeMIIepaTypa, BHYTPEHHSSI DHEPrus, TEIIOBON
JIBUTATElb, 3JIEMEHTAPHBIM AJIEKTPUUECKUN 3apsij, DSJICKTPUUECKOE IM0Je, MPOBOAHUKH U
JTURJICKTPUKHU, TIOCTOSHHBIM 3JEKTPUUECKUN TOK, MAarHUTHOE TI0JI€, pa3/iuyarh SIBJICHUS
(TerIoBOE paclIMpeHre M CKaTue, TeIulonepeaayda, TEIIOBOe paBHOBECHE, CMadHMBaHUE,
KaMmWUISIpHbIE  SIBJIGHUSA, HWCHApeHWe, KOHJEHCallus, IUIaBJICHHE, KpUCTaJUIM3aIUs
(oTBepeBaHUE), KHUIICHHE, TeIUionepeaada (TErIONpOBOJHOCTb, KOHBEKIIUS, H3JIyYEHUE),
AJIEKTpU3AIUs TeJ, B3aUMOACHCTBHUE 3apsjioB, JCHCTBUS 3JIEKTPUUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBIE MAarHUTOB, JIEUCTBUE MAarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM,
AJIEKTPOMArHUTHAsI MHIYKIIMS) TIO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3MUECKOe SIBIICHHE; PACIO3HABATH IPOSIBICHUE H3YYCHHBIX
(bU3MYECKUX SIBJICHUN B OKPY’KAIOIIEM MUPE, B TOM uuciie (pu3nueckue sBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE W KalWJULSIPHBIE SIBJICHHUS B MPUPOJIE, KPUCTAIBI B MPHUPOJIE,
uznyuenne CoiHIla, 3aMep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHEes, CHera, 2JICKTPUYECKUE SIBJICHUS B aTMocdepe, DJIEKTPUYECTBO KUBBIX OpPraHU3MOB,
MarHuTHOE ToJie 3eMJu, Apeid MOIHCOB, POJb MAarHUTHOIO MOJS JJisl JKU3HU Ha 3emile,
MOJISPHOE CHUSHUE, TPU ITOM TMEPEBOJIUTH MPAKTHUECKYIO 3a/7ady B y4eOHYIO, BBIJICISATh
CYIIIECTBEHHbBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUI;
OTHMCHIBATh H3YUYEHHBIE CBOWCTBA Tel W (U3UUECKHUE SIBICHUS, MCIOIB3YyS (U3HUECKHUE
BETMYMHBI  (TEeMIlepaTypa, BHYTPEHHSSI OHEPTUsi, KOJMWYECTBO TEIUIOTHI, YJIeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA,  yJeJdbHAas  TEIUloTa  IJIABJIEHUS,  yJeJdbHas  TeIloTa
napooOpa3oBaHus, yielbHas TEIJIOTa CTOPAHUS TOIUIMBA, KO3(PPUIUEHT MOJIE3HOTO ACHUCTBUS
TEIJIOBOM MAaIIMHBI, OTHOCHUTENIbHAS BJIAXXHOCTH BO3/yXa, DJCKTPUUECKUHN 3apsijl, CUiia TOKa,
AIEKTPUUYECKOE HAaIpPSHKEHHWE, COMPOTUBICHUE MPOBOJHUKA, YNEJIBHOE COMPOTHUBJICHUE
BEIIIECTBA, Pa0OTa U MOIIIHOCTh JIEKTPUUECKOTO TOKA), MPU OMMCAHUY PABUIILHO TPAKTOBATh
(U3UYECKUIT CMBICT HCIMOJB3yeMbIX BEIMYMH, OOO3HAYEHUS W EIUHULIBI (PU3HMUECKUX
BEITUYMH, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMH
BETMYMHAMH, CTPOUTh TpapUKd M3YyUYCHHBIX 3aBUCHUMOCTEH (PU3WYECKUX BEIUYUH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3NUYECKHUE SIBJICHUSI U TPOIIECCHI, UCIOJIb3ys OCHOBHBIC
MOJIOKEHHUSI  MOJIEKYJISIPHO--KUHETUYECKOM  TEOPUU  CTPOCHUS  BEIIECTBA,  MPHUHITUII
CyHEepHO3ULIMU ToJIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS 3apsiaa, 3akoH Oma Jist



ydyacTka Lenu, 3akoH J[[xoyns—JIeHlla, 3aKOH COXpAaHEHUs HSHEPruM, MPHU STOM JaBaTh
CIOBECHYI0 (OPMYJMPOBKY 3aKOHa M 3alKMChIBATh €ro MAaTeMaTHYeCKOE BBIPAKEHUE;
OOBSACHATH (PU3NYECKUE MPOILIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyalud
IIPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BbIABIATH IPUUMHHO-CIEICTBEHHBIE  CBS3U,
CTpOUTh OOBACHEHHE U3 1—2 JIOTMYECKUX IIAroB C OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBa
bu3nuecKuXx SBICHHUM, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEW; pellaTh pacuyETHbHIC
3amaul B 2-3 JCMCTBHsI, HUCHONB3YysS 3aKOHBI M (POPMYJBI, CBS3bIBAIOIINE (DU3HUECKUE
BEJINYMHBI: HA OCHOBE AaHAJIM3a YCIJIOBHS 33Ja4d 3aIlMCHIBATH KPATKOE YCIOBHUE, BBISABIATH
HEJIOCTATOK JIaHHBIX JIJIsl PEIICHUS 3aJ1a4l, BEIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JIJIS
e pemieHusi, MPOBOAUTH pacuy€Thl M CpPaBHUBATh IMOJYYEHHOE 3Ha4YeHHE (Pu3ndecKoi
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMH; PACIO3HABATh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPH
NOMOIIY (PU3NYECKUX METOAOB, HCIOJb3Ys ONMMCAHNUE UCCIEA0BaHUS, BEIACISATH IPOBEPSIEMOE
IIPEANIOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPsAJKA IIPOBEIACHUSA MCCIECIOBAHUA, ACIaTh
BBIBO/IbI;

IPOBOJUTDH OIBITHI 10 HAOIIONEHUIO (U3NYECKUX SBICHUN WM (PU3MUYECKUX CBOMCTB Tel
(KanwUIsIpHBIE SIBJICHUS, 3aBUCHMOCTb JaBJIEHUS BO3JyXa OT €ro oObéMa, TemmepaTyphl,
CKOpPOCTH IIpOLIECCa OCTBIBAaHMS M HArpeBaHMsS IPU M3JIYyYCHUM OT LBETA H3IYYarolleh
(mornomaroei) MoBepXHOCTH, CKOPOCTh MCHAPEHHs] BOJbI OT TEMIEpPATypbl >KUIKOCTH U
IJIOIIAANA €€ MOBEPXHOCTH, JJIEKTPU3ALMS TE€JI U B3aUMOJECUCTBUE DJIEKTPUUECKUX 3apsJIOB,
B3aMMOJICHCTBUE ITOCTOSIHHBIX MAarHWUTOB, BU3yalau3alds MAarHUTHBIX II0JE€H ITIOCTOSHHBIX
MAarHyiTOB, JAEUCTBHUSI MarHUTHOTO ITOJIS HA IIPOBOJHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBAa  3JIEKTPOJBUrareisi MOCTOSHHOTO  TOKa):  (opMyIupoBaTh  IPOBEpPSIEMbIC
IPEIOJIOKEHUS, COOUPATh YCTAHOBKY U3 IMPEAJIOKEHHOTr0 0O0OpYIOBaHMs, OMUCHIBATH XO[
ombiTa W (QOPMYJIUPOBATh BBIBOJBI, BBHIMNOJIHATH MpPsIMbIE HM3MEPEHUS TeMIepaTyphl,
OTHOCUTENBHOM BIAXHOCTM BO3JAyXa, CHJIbl TOKAa, HANPSOHKEHUS C MCHOJIb30BAHHEM
aHAJIOrOBBIX NPUOOPOB M JAaTYUKOB (PUBWYECKUX BEJIWYUH, CpPAaBHUBATh pPE3YJIbTATHI
U3MEpPEeHU ¢ Yy4€TOM 3aJaHHON a0CONIOTHOW TMOTPEIIHOCTH; MPOBOJIUTH WCCIEIOBAHUE
3aBUCUMOCTH OJHOW (PU3MYECKONW BETUYMHBI OT JPYrol C UCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHU (3aBUCUMOCTb CONPOTUBIICHHS TMPOBOJHUMKA OT €ro JUIMHBI, IUIOIIa[d
MONEPEYHOT0 CEUYEHMS WU YJIEIbHOIO CONPOTHUBIIEHUS BELIECTBA NMPOBOJHHUKA, CHIJIBI TOKA,
UAYIIETO  4Yepe3 NPOBOJHMK, OT HANPsDKEHUs Ha  NPOBOAHUKE,  HCCIIEIOBAHUE
NOCJIENOBATENBHOTO W NApPAJUIENBHOTO  COSAMHEHUN  MPOBOJHMKOB):  IUIAHUPOBATh
UCCJIeIOBaHNE, COOMpATh YCTAHOBKY M BBINOJHATH U3MEPEHHUA, CIeAys NPeaIOKECHHOMY
1aHy, (PUKCUpPOBATh pEe3yJIbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BHjE TaOJUIl M TpadUKOB,
JeNaTh BBIBOABI 110 pe3yJbTaTaM MCCIEAOBAHUs; IPOBOAUTH KOCBEHHBIC H3MEPEHHUs
¢uznyeckux BenUYMH (yAelibHAas TEIIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE MPOBOJIHUKA,
paboTa W MOIIHOCTH DJIEKTPUYECKOrO0 TOKa): IUIAHUPOBAaTh HU3MEpPEHHUs, CcoOUpaTh
DKCIEPUMEHTAJIBHYI0 YCTAaHOBKY, CIJIEysl MNPEMJIOKEHHON HWHCTPYKIUU, W BBIYHUCIATH
3HaYeHHE BEIUYMHBI; COONIOAATh TMpaBHJIa TEXHUKH OE30MacHOCTH TMpH padboTe ¢



71a00paTOpHBIM ~ 00OPYAOBAHMEM; XAapAaKTEPU30BaThb IPUHLMIIBI JEHCTBUS HU3YUYEHHBIX
npuOOpOB U TEXHUYECKHX YCTPOMICTB C ONOpPOM Ha UX ONUCaHUS (B TOM YHUCIIE: CHCTEMA
OTOIJIEHUSI JOMOB, THUIPDOMETp, IMapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUYETUHK
ANEKTPUYECKOU JHEPIUH, DIIEKTPOOCBETUTEIIbHBIE puOopHI, HarpeBaTeyIbHbIE
JIEKTPONPUOOPBl  (IIPUMEPBI),  DJICKTPUUECKUE  MPEJOXPAHUTENH,  DJICKTPOMArHUT,
3JIEKTPOJIBUraTEIIb MOCTOSIHHOTO TOKA), UCIIOJIB3Ys 3HAHUS O CBOMCTBAX (PM3UUYECKUX SIBICHUN
U HeoOxonuMmble (U3HUECKHE 3aKOHOMEPHOCTH; pAaclO3HaBaTh MPOCTbIE TEXHUUECKHE
YCTPOMCTBA M HU3MEpPUTENbHBIE MPUOOPHI 1O CXEMaM M CXEMaTHYHBIM PHUCYHKaM
(KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, THUIPOMETpP, JBUraTellb BHYTPEHHEIO
CrOpaHMsl, JJEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl D3JEKTPUUECKHX Ienel ¢
IIOCJIENOBATENBHBIM W NAPAJUICIBHBIM COCIMHEHUEM JJIEMEHTOB, pa3n4yas YCIOBHBIC
0003Ha4YEeHUS FTIEMEHTOB JIEKTPUUECKHUX LETeH;

IPUBOJUTH MPUMEPHI (HAXOAUTh UH(OPMAIIMIO O MPUMEPaX) MPAKTUYECKOTO UCIIOIb30BaHUS
(U3MYECKUX 3HAHWM B TOBCEJHEBHOM JKM3HM [UIsi oOOecredyeHHs Oe30MacHOCTH MpHU
oOpallleHuu ¢ NOpubopaMu U TEXHUYECKUMHU YCTPOICTBaAMM, COXPAHEHHUS 370POBbS U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOTO MOBEIEHUSI B OKPY KAIOIIEH cpenie; OCYLIECTBIATh TOUCK
uH(popmau QuU3nYecKoro cojnepkaHus B MHTepHETe, Ha OCHOBE MMEIOIIMXCA 3HAHUW U
NyTEM CpaBHEHUS JOIMOJIHUTENIbHBIX UCTOYHUKOB BBIIAEIATh MH(DOPMALIKIO, KOTOpas SIBISETCA
IPOTUBOPEUYUBON WM MOXET OBITh HEAOCTOBEPHOM; HCHOJIb30BaTh MPU BBIMOIHEHUU
yu4eOHBIX 3aJaHUil  HAY4YHO--NIONMYJISIPHYIO  JIUTEpaTypy (PHU3UUECKOro  coaepKaHws,
CIIpaBOYHBIE MaTEpHAJIbl, pecypchl ceTh MHTepHeT, BIaAeTh NpUuéMaMH KOHCHEKTUPOBAHUS
TeKCTa, npeoOpa3oBaHusl UHPOPMALMKU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO; CO31aBaTh
cOOCTBEHHBIC MHCHMEHHBIE W KpAaTKUE YCTHBIE COOOIIeHHs, 00001mas wuHbOpMAIo u3
HECKOJIbKMX MCTOYHHUKOB (PM3MUYECKOTO COJAEP)KaHUS, B TOM YHCIE MyOJUYHO MPEACTaBIATH
pe3yJbTaThl MPOEKTHOM WM HCCIENOBATEIBbCKON JEATEIBbHOCTH, INPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh  M3YYECHHbIM TOHATHIHBIA  anmapar Kypca (U3HKH, COINPOBOXKIATh
BBICTYIUICHHE IIpEe3EHTAllel; NpU BBIIOJHEHUH Y4YE€OHBIX NPOEKTOB U HCCIIECJOBAHUN
(¢u3nyecKux IMpOLECCOB pacHpenenarTh OOf3aHHOCTH B TIpyHIe B COOTBETCTBUU C
NOCTABJICHHBIMU 33Jla4aMHM, CIEAUTHh 32 BBIIIOJIHEHHEM IUIaHa JEUCTBUM U KOPPEKTUPOBATh
€ro, aJeKBATHO OIICHMBATh COOCTBEHHBIM BKJAJ B AEATEIBHOCTb TIPYIIbI, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K konIy oOyueHus B 9 Kjacce npeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:
UCIIOJIB30BaTh  TOHATHS: CHCTeMa  OTcuéra, MaTepWalibHas  TOYKa, TPaCKTOpPHS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO JIBWKCHHs, jaedopManus (ympyras, IUIacTHYECKast),
TpPEHHUE, IEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, ICHTP TKECTH,
aOCOIOTHO TBEPIOE TENO, IEHTP TSKECTH TBEPIOTO Tela, PaBHOBECHE, MEXAHHUYCCKUE
KOoJIcOaHHWS W BOJHBI, 3BYK, WH(MPaA3BYK M YyJIbTPa3BYK, dJICKTPOMArHUTHBIC BOJIHBI, ITKaJa
AJIGKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M NaJbHO30PKOCTh, CHEKTPHl UCIYCKAHHS U



HorJouieHusl, anbga-, 0eTa- ¥ raMMa-u3IyyeHUs, U30TOIbl, AJIEPHAsI SHEPTETUKA; pPa3InyaTh
sBJIeHUs] (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE ABM)KEHHE, PABHOYCKOPEHHOE
NpSIMOJIMHEMHOE JIBWXKEHHE, CBOOOJHOE TMaJieHue Tell, PAaBHOMEPHOE IBHKECHHE IO
OKPY>KHOCTH, B3aMMOJICHCTBHE TeJI, PEAKTUBHOE JBMKCHHE, KOJIeOATeNbHOE JBH)KECHUE
(3aTyxaromMe M BBIHY)XJIECHHbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE JIBUKEHHUE, OTPaKEHUE
3BYyKa, IPSMOJIMHEHHOE pacHpOCTPaHEHUE, OTPaKEHHWE U IMPEIIOMIIEHUE CBETa, IIOJHOE
BHYTPEHHEE OTPaXCHHE CBETa, pa3JIoKeHHe Oeloro cBeTa B CHEKTP U  CIIOKEHUE
CIEKTpaJIbHBIX L[BETOB, JAMCIEPCHS CBETA, €CTECTBEHHAs PaJlOaKTUBHOCTb, BOBHHUKHOBEHUE
JUHEWYaTOro CHEKTpa H3JIyYyeHHUs) MO0 ONMUCAHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OMBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (PU3UUECKOE SIBJICHUE; pAaclO3HaBaTh IIPOSIBICHUE
U3YYEHHBIX (DU3UUECKUX SIBJICHHUM B OKpY>KaroleM MUpe (B TOM 4yuciie (u3nuecKue SBICHUS B
OpUpoAe: TNPUIMBbI W OTIUBBI, JBWXKEHHE IUTaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OPraHW3MOB, BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHaMH, 3XO0, LBETAa TeEJI, ONTUYECKHUE SBIECHUS B IPUPOJE,
OMOJIOTMYECKOE JEHCTBUE BUAMMOIO, YJIbTPa(UOJIETOBOIO M PEHTTEHOBCKOIO H3JIyYEHUH,
€CTECTBEHHBII PAAMOAKTUBHBIA (POH, KOCMUYECKHE Jy4Yd, PAJAHUOAKTUBHOE HW3IIyYCHHUE
IPUPOJIHBIX MUHEPAJIOB, AEUCTBUE PaJUOAKTUBHBIX U3JIyUEHUN HA OpraHU3M 4eJoBeKa), Ipu
TOM MEPEBOAMUTH MPAKTHUUYECKYIO 33Jauy B YUYEOHYIO, BBIACNATH CYLIECTBEHHBIE CBOWCTBA
(npu3Haku) (PU3UYECKUX SBJICHUMN; ONUCHIBATH W3YUYEHHBIE CBOWCTBA Tel W (DU3UUECKUE
SBJICHUSI, UCIIONIBb3Ysl (pU3MUYecKre BEIMYUHBI (CpelHsAs] U MIHOBEHHAas CKOpPOCTh Tela Mpu
HEPaBHOMEPHOM JBWXEHUHM, YCKOPEHHUE, IE€pEMELICHUE, IIyTh, YIJIOBAas CKOpPOCThb, CHJA
TPEeHHUsI, CUJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOHOTO MaIeHUs], BEC TeJa, UMITYJIbC
Tejaa, UMITYJIbC CHJIbI, MEXaHHUYecKasi padoTa U MOIIHOCTh, MOTEHIMANbHAS SHEPIus Tena,
NOJHIATOrO HaJ TOBEPXHOCTbIO 3€MJIM, IOTEHUHUAaJIbHAsl SHEPIrHus CKaToOW MPY>KUHBI,
KUHETUYECKasi SHEeprus, IMOJHas MEeXaHW4yecKas JHEprus, NepuojJ M YacToTa KoJieOaHWi,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, NOKA3aTeNb MPEIOMICHUS
cpenbl), IpU OMUCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIOJIb3yEMbIX BEJIMYUH,
0003HaYEeHUS U €IMHULBI PU3NUECKUX BEIMUNH, HAXOIUTh (POPMYJIbI, CBS3bIBAIOLIUE JAHHYIO
¢u3NYecKyl0 BEIUYMHY C JpPYIMMH BEJIMYMHAMH, CTPOUTh TIpaduKU H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBAa TeJd, (PU3MUECKHE SIBICHUS W MPOLECCHl, HUCHOJIb3Ys 3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, TPUHLIUI CYNEPIO3ULUN CUJI, TIPUHLIUI
oTHocuTenbHOCTH ['anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUs HMMIYJbCa, 3aKOHBI
OTPaXEHUS U MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsAJI0BOIO U MacCOBOI'O YHUCEN MPHU
SJIEPHBIX PEaKIUsAX, IPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3allUCHIBATH €r0O
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MYECKUE TMPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTyalui
IIPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIIBIATh NPUYUHHO-CIIEACTBEHHBIE  CBS3H,
CTPOUTh OOBACHEHUE W3 2—3 JIOTMYECKUX IIaroB C OMOpOM Ha 2-3 H3Yy4YEHHBIX CBOMICTBa



bu3nuecKkux SBICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEW; pellaTh pacuETHbIE
3a7aun (ONUparoLMecss Ha CUCTEMY W3 2—3 YpaBHEHMWIA), MCMOJb3ysl 3aKOHBI U (OPMYJIbI,
CBs3BbIBAIOIIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHajn3a yCIOBHUS 3aJauyd 3alHChIBAThH
KpaTKOE YCJIOBHE, BBISBIATH HEIOCTAIOIINE WU W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOUMBIE ISl PEIICHUsI, TPOBOJUTH PACUETHl U OLICHUBATh PEATUCTHUYHOCTh
MOJIYYEHHOTO 3HaueHUs (PU3MUECKOW BEIMYUHBI; PACIIO3HABATH MPOOJIEMBbI, KOTOPHIE MOXKHO
pelnTh MPU TOMOIIN (PU3UUECKUX METOAOB, UCHOJIB3Ys OMMCAHUE UCCIEIOBAHUS, BBIICIATD
IpOBEPSIEMOE  TPEIMNOJIOKEHNUE,  OIEHUBAaTh  MPABWIBHOCTh  MOPSAJAKA  MPOBEIACHUS
UCCJIEIOBAHUSI, JIeNIaTh BBIBOJbI, UHTEPIPETUPOBATH pPE3yJbTaThl HAOJIIOJEHUNA U OIBITOB;
MPOBOJUTH OMBITHl MO HAOIOACHUIO (PU3NYECKUX SIBJICHUN WU (PU3MYECKUX CBOMCTB TeEl
(u3yueHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHUsS IHEPTHH, 3aBHCHUMOCThH IEpPHOJIA
KoJIe0aHUI MPY>KMHHOTO MasiTHUKA OT MaCChl Tpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUIUTYJbl MalbIX KoJieOaHUH, MPSAMOJIMHEWHOE PAacIpOCTPaHEHHE CBETa, Pa3yIOKEHUE
Oenoro cBera B CHEKTP, U3YUYEHHUE CBOWCTB M300paXeHHs B IJIOCKOM 3€pKaje U CBOMCTB
n300paXkeHusl MpeaMeTa B coOuparoieid JMH3€, HAOII0JICHUE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIY4YCHUS): CAMOCTOSTEIBHO COOUMpaTh YCTAHOBKY W3 H30BITOYHOrO Habopa
00Opy/IOBaHuUs, ONHUCHIBATH XOJ OIBITA M €ro pe3ysbTaThl, (OPMYJIUPOBATH BBHIBOIbI;
IPOBOJAUTH MPU HEOOXOJUMOCTU CEPUIO MPSIMBIX W3MEPEHUH, ONpEelss CpeHee 3HaUeHHE
U3MepAEeMON BEMUYUHBI ((POKYCHOE PACCTOSIHUE COOMPAIOIIEH JTUH3bI), 000OCHOBBIBATH BBHIOOP
croco0a u3MepeHus

(M3MepUTENHHOTO MPUOOpa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIUYMH C MCHOJIb30BAaHUEM MPSIMbBIX
U3MEpPEHUIl (3aBUCUMOCTh IyTH OT BpPEMEHU NpPU PaBHOYCKOPEHHOM JBMXXEHMHU 0e€3
HAYalbHOW CKOPOCTH, Mepuoja KoJeOaHW MaTeMaTHYeCKOro MasTHHUKA OT IJIMHBI HUTH,
3aBHCHMOCTH YTJIa OTPaXXCHHsI CBETa OT yIyla MajJeHUs W yIJia MPEeJOMJICHHs OT Yyria
NaJeHus): MIAHUPOBATh UCCIIEA0BaHUE, CAMOCTOSATENIBHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH
pE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PM3UYECKHX BEIMYMH B BUJE TaOIUI] M TPpaduKOB,
JieNnaTh BBIBOJBI 10 pe3yJibTaTaM MCCICJOBAHMS, MPOBOJUTH KOCBEHHBIC W3MEPECHHUS
¢u3nyecKux BEIUYMH (CpEelHsAs CKOPOCTh W YCKOpPEHHE Tejla IMPU PaBHOYCKOPEHHOM
JBIKEHUU, YCKOPEHHE CBOOOJHOTO MaJIeHUs, KECTKOCTh MPYKUHBI, KOIPDUIIUEHT TPEHUs
CKOJIbKEHUS, MexaHWdeckas paboTa W MOIMHOCTh, YacTOTa M TEpHOJ KoJeOaHui
MaTEeMaTHYeCKOTO W TPYXHUHHOTO MAasTHUKOB, ONTHYECKas CHUJia COOMpArOIICH JUH3HI,
paZlOaKTUBHBIN (POH): MIIAHUPOBATh U3MEPEHHUS, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIOJIHATh HM3MEPEHMs], CIEAys MpPEeaJoKEHHOW WHCTPYKLUHU, BBIYUCIATH 3HAUCHHE
BEJIMUMHBI U aHAJIM3UPOBATh IMOJYYCHHBIE PE3yNbTaThl ¢ y4ETOM 3aJaHHOW MOTPEIIHOCTU
U3MEpPEHUii; CoO0aTh MpaBuja TEXHUKU O€30MacHOCTH MpU padboTe ¢ J1abopaTOPHBIM
0o0Opy/lOBaHMEM; pa3inyaTh OCHOBHbIE IPU3HAKK M3YyYEHHBIX (U3NYECKUX MOJEIICH:
MaTepuajbHas TOYKa, aOCOJIOTHO TBEPJAOE TENO, TOUEUHBIM MCTOYHHUK CBETa, Jy4, TOHKAs
JMH3a, MJIaHETapHas MOJeNIb aToMa, HYKJIOHHas MOJENIb aTOMHOTO fJipa; XapaKTepU30BaTh



NPUHLIMIBI JIEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOpPOMl Ha HX
onucaHus (B TOM YKCIE: CIUIOMETP, JATUYUKHU [TOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, MEPHUCKOM, (oToamnmapaT, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETD,
Kamepa Bunbcona), ncmonb3ysi 3HaHUS O CBOMCTBaX (PM3MYECKUX SIBICHUNA M HEOOXOIMMBIC
duznyecKkre 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMBl W CXEMAaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOMWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHUX TMPOIECCOB MPU PEIICHUH y4eOHO--
IPAKTUYECKUX 3a/1ad, ONITUYECKUE CXEMBI JIJISl TIOCTPOEHMS N300pakKeHUI B IIJIOCKOM 3€pKajie
U coOMparoliell JIMH3e; NPUBOAUTH NpPUMEpHl (HAXOAWTh HMHPOPMALUIO O IpHUMEpax)
MPAKTHUYECKOTO UCMHOJB30BaHUs (U3MUECKUX 3HAHUM B TOBCETHEBHOW JKU3HU JUIA
oOecrnieyeHns O€30MaCHOCTH MPU OOpaIEHUH ¢ IPUOOpaMU U TEXHUYECKMMH YCTPOICTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COONIOACHUS HOPM SKOJIOTMYECKOTO TOBEJIEHHUS B OKpYKarollen
cpeze;

OCYIIECTBJISATh NOUCK MHPOpMAINK (PU3UUECKOTO coiepkaHus B IHTepHETe, CaMOCTOSTENBHO
(bopMyupysi HOUCKOBBIN 3alpOC, HAXOAUTh IYTH OINPEAEIEHHUS TOCTOBEPHOCTH MOJIYYEHHOMN
uH(pOpMaIlMU Ha OCHOBE UMEIOLUXCSI 3HAHUN U IONOJIHUTENIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUil HayYyHO--TIOMYJISIPHYIO JIUTEpaTypy
($uU3NYECKOTO COAEpKaHUs, CIPABOYHBIE MaTepHaNbl, pecypchl cetu HHTepHeT, BiaaeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHus MH(POPMALMH U3 OJHON 3HAKOBOM
CUCTEMBI B JPYIYIO; CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIECHUS HAa OCHOBE
uHQOpMAIIUM U3 HECKOJIBKUX HCTOYHUKOB  (DU3MUECKOTO  COJEp)KaHMs, IMyOJIHMYHO
MPEJCTaBISITh PE3yIbTaThl MPOEKTHON WIIM HCCIENOBATENBCKON MEATENBHOCTH, TMPU ITOM
TPaMOTHO HCIIOJIH30BaTh W3YUYCHHBIN MOHATHUIHBINA ammapaT W3y4aeMoro pasnuena (Gusuku u
COMPOBOXAATh BBICTYIUICHME TMpe3eHTaluued ¢ Yy4€TOM OCOOEHHOCTEH  ayAuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIEKTPOHHbBIE
KosmuecTBo yacos
(uudpossbie)
Ne HanmenoBaHue pa3jiesioB U TeM
n/n MPOrpamMmbl
KonrtpoabHbie| [Ipakruueckne| O0OpasoBaTebHbIE
Bcero padoThI padoThI pecypcbl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 Pusnia - HayKka 0 Ipupoze 2 0 0 https://m.edsoo0.ru/7f416194
12 5 0 0 bubnunoreka LIOK
' DOHU3NYECKUE BEITUYNHBI https://m.edsoo0.ru/7f416194
13 5 0 1 bubnuoreka [{OK
' EcTecTBeHHOHAy4HBIN METOJ IIO3HAHUSA https://m.edsoo.ru/7f416194
6
Hroro no pazneny
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
21 1 0 1 bubmnoreka IIOK
' CrpoeHue BemiecTBa https://m.edsoo.ru/7f416194
29 JIBr>KeHWe U B3aMMOJIECTBUE YaCTHI] 5 0 1 bubmuoreka [IOK
' BEIIeCTBA https://m.edsoo.ru/7f416194
23 5 1 1 bubmuoreka [{OK
' ArperaTHbl€ COCTOSIHMSI BELLIECTBA https://m.edsoo.ru/7f416194
5
Hroro no pasneny



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

Paznen 3. /IBuskeHne U B3auMo/ieiicTBue Tej

31 3 bu6nmoreka [IOK

' MexaHn4eckoe ABMKCHHE https://m.edsoo0.ru/7f416194
39 4 bu6nmoreka [IOK

' Huepuus, macca, mI0THOCTh https://m.edso0.ru/7f416194
3.3 Cuna. Bussl cun 14 bubnuorexa LIOK

https://m.edso00.ru/7f416194

Uroro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenune. Ilepemada paBieHUsT TBEPIBIMU 3 bubnuorexa [IOK

' TeJaMH, KUJKOCTSIMHU Y razaMu https://m.edsoo.ru/7f416194
492 5 bubnuoreka [{OK

' JlaBineHne KUJIKOCTH https://m.edsoo.ru/7f416194
43 6 bubmmoteka IIOK

' ATMOcC(epHOe aBIeHHE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUAKOCTU U Ta3a Ha MOTPYKEHHOE B 7 bubmuorexa [IOK

' HUX TEJIO https://m.edso0.ru/7f416194

21

Hroro no pasneny

Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
51 3 bubmuoreka [IOK

PabGora u MOIIIHOCTH

https://m.edso0.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

59 5 0 1 bu6nmmoreka [IOK
' [IpocThie MEXaHU3MBbI https://m.edso00.ru/7f416194
53 4 1 0 bubnunoreka LIOK
' MexaHnuueckasi SHeprust https://m.edsoo.ru/7f416194
12
Hroro no pazneny
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 4 15
8 KUIIACC
DJIeKTPOHHbIE
KosunyecTBo 4yacos (ndpoBbie)
No m/m HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl
KOHTpOJ’IbeIe HpaKTqucKne 06pa30BaTeJ’leI)Ie
Bcero padoThI padoThbl pecypcbl
Paznen 1. TenioBble siBeHUsI
11 7 0 0 bubmnoreka IIOK
' CtpoeHue u cBOWCTBaA BeLIeCTBA https://m.edsoo.ru/7f4181ce
12 21 1 5 bubmnoreka IIOK
' TerutoBble pouLecchl https://m.edsoo.ru/7f4181ce
28
Hroro no pazneny
Pa3nes 2. DiiekTpuyeckue M MATHUTHBIC SIBJICHUSA
DJIEKTpUYECKHUE 3apsAbl. 3apsHKEHHbIE Tela U 7 0 1 but6mmorexa [IOK

2.1

UX B3aNMOJIEHCTBHE

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



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

29 20 1 7 bubnmmoreka LIOK

' IToCTOSHHBIN JIEKTPUUYECKUI TOK https://m.edsoo.ru/7f4181ce
23 6 1 15 bub6nmoreka [IOK

' MarHuTHbIE SIBJICHUS ' https://m.edsoo.ru/7f4181ce
24 4 0 0 bubnunoreka LIOK

' DNeKTpOMarHuTHas HHIYKIHS https://m.edsoo.ru/7f4181ce

37

Uroro no pazneny

PezepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5

9 KJIACC
DJIeKTPOHHbIE
Kosun4yecTBo yacos (undpoBbie)
No mi/m HaumMeHnoBaHuUe pa3/iesioB U TeEM
NMpPoOrpaMmblI
KOHTpOJ’IbHLIe HpaKTqucKne 06pa30BaTe.]'lLHl)Ie
Bcero padoThbI padoTsI pecypcbl

Pasznea 1. Mexannueckue siBJeHHS
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €T 10 0 1 bubnuoreka [{OK

' OMKMCAHUS https://m.edsoo.ru/7f41a4a6
12 20 1 3 bubnuoreka [{OK

' Bzaumopeiicteue Ten https://m.edsoo.ru/7f41a4a6
13 10 0 3 bubnuoreka [{OK

3aKOHBI COXPAHEHMS https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40



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

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI

21 7 bub6nmoreka [IOK
' Mexannueckue KoneOaHus https://m.edsoo.ru/7f41a4a6
29 8 bub6nmoreka [IOK
' MexaHu4eckue BOJIHbL. 3BYK https://m.edsoo.ru/7f41a4a6
15

Uroro no pazneny

Paznen 3. 3HeKTpOMaI‘HI/ITHO€ moJie U 3JICKTPOMArHUTHBIC BOJIHBI

31 DIIeKTPOMarHuTHOE noJie u 5 bubmmoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
6
Hroro no pasneny
Pa3znea 4. CBeToBbIe IBJICHHS
41 6 bubnuoreka [{OK
' 3aKOHBI pacIPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41a4a6
492 6 bubmmoteka IIOK
' JIuH3b1 ¥ onTHYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
4.3 Pasioxenue 0€I0ro CBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
15
Hroro no pazneny
Pasznen S. KBanTtoBble siBJIeHUS
51 4 bubmuoreka [{OK

I/ICHYCKaHI/IC 1 OorjIomeHue CBETa arToOMOM

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
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59 6 1 bubnmoreka [IOK
' Ctpoenue aTOMHOTO siApa https://m.edsoo.ru/7f41a4a6
53 7 1 bubnunoreka LIOK
' SAnepHble peakuuu https://m.edsoo.ru/7f41a4a6,
17
Uroro no pazneny
Pa3nea 6. IloBTopuTe1bHO-00001aI0IM I MOAYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS Bu6mmotreka [JOK
6.1 9 2
Kypca pusuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6|
9
Hroro no pasneny
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KosmuecTBo yacos DJIeKTPOHHbIE
0 uudgposbie
n/n Konrpoabneie | IIpakTuyeckue | ofpasoBaTejbHbIE
Tema ypoka Bcero padoThI padoThI pecypcebi

1 ®dusuka — Hayka o npupoze. SBneHus
MIPUPOJIbI

2 ®usnyuecKue sBICHUs

3 dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenopanue "M3mepenue

4 TEMIIEPATyphl IPU IOMOIIH KHIKOCTHOI'O 1
TEPMOMETPA U JaTYUKa TeMIepaTyphl"”

5 Meroasl HayyHOro mno3HaHud. OnucaHue bu6mmoreka [JOK
(bU3MYECKUX SIBICHUHN C TIOMOIIBIO MOAeNei https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIpoBepka runoTessl:

5 JATBHOCTh MOJIETA IMIapUKa, MYIIEHHOTO 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIe
BBICOTA MMycKa"

2 Crpoenue BemectBa. ONbITHI, 10KA3bIBAIOIINE bubnmnoreka [JOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

g bu6mmorexa [IOK
JIBr>KeHUE 4acTHUll BELIECTBA https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccienoBanue «OnbITH IO 1

Ha6J'IIO)IeHI/IIO TCIIJIOBOI'0 paCIMPEHUSA Ta30B»



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

10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHoct arperaTHbIX COCTOSIHUH BOJBI.

bu6mmoreka [IOK

= O6006menue no pazaeny «llepBonadaibHbIC https://m.edsoo.ru/ff0a0378
CBEJICHHS O CTPOCHUHU BEUIECTBAY
12 Mexanunueckoe aBHKeHue. PaBHoMepHOE U bubnuotexa [JOK
HEPAaBHOMEPHOE IBUKCHUE https://m.edsoo.ru/ff0a05c6
13 bubmuorexa [JOK
Cxopoctb. EnunuIer ckopoctu https://m.edsoo.ru/ff0a079c
14 bu6mmoreka [IOK
Pacuer nytu 1 BpeMeHM IBUKEHUS https://m.edsoo.ru/ff0a0ae4
15 bubmuorexa [JOK
HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTH BemecTBa. Pacyer Maccel 1 00bemMa bubmuorexa [JOK
TeJIa 10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHas.1' paborta «Ornpezaenenue
IUIOTHOCTH TBEPJIOTO TEJIa
18 Pemenue 3agad nmo teme "[lnoTHOCTH bubmuorexa [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
19 Cuna kak XapakTepHCTHKAa B3aMMOJCHCTBUSL
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTopHas paborta «3yuenne
20 3aBHCUMOCTH pacTshKeHus (aedopmariim)
MIPYKUHBI OT TIPHIIOKCHHOHN CHITBI
21 [[“IBnenue Tsrorenus. Cuia TSKeCTU



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

CBs13p MEX]ly CUJION TSKECTU U MAcCOM Tea.
Bec tena. Pemrenne 3agau mo teme "Cuia

bu6mmoreka [IOK

22 . https://m.edsoo.ru/ff0al778
TSKECTU

23 Cuna TsKeCTH Ha IpYTruX IUIaHeTax. bubmuorexa [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

24 bubmuorexa [JOK
N3amepenue cun. JJlunamomerp https://m.edsoo.ru/ff0al8cc

o5 bu6mmoreka [IOK
Bec tena. HeBecomocTh https://m.edsoo.ru/ff0a1778

26 CrnoxxeHue ABYX CWJI, HAIIPABJICHHBIX MO OJIHOM bubnuotexa [JOK
psIMOM. PaBHOENCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

27 Pewenue 3anau no reme "PaBHoaelcTBYIOIIASA
cun"

28 Cuna Tpenus u e€ BuAbl. TpeHue B Npupoje u bubnuotexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT
CHUJIbI IaBJIEHUS U XapaKTepa bubnuorexa [JOK
CONPUKACAIOIINXCS TOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8

30 Pemrenue 3a1au Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pc;meHHe 3a/1a4 1o T6eMaM: «Bec Tena»(E Bu6mmorexa IJOK

31 «['padpuueckoe n3obpakenue cuny, «CUb», https://m.edsoo.ru/ff0alde

«PaBHOZIEWCTBYIOIIAS CUID»



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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KonTponbhas pabota no remam:
«Mexannueckoe qBUKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»

33 JlaBnenue. CrnocoObl  yMEHBIICHHUS | bubnmoreka [JOK
YBEIIMYCHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTD JaBJICHUS ra3a bubnnoreka [JOK

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

35 [Tepenava naBneHus TBEPIBIMU TEIAMH, bubmuorexa [JOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B JKMJIKOCTH W Ta3e, BbI3BAHHOE bubnuorexa [JOK
IEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo teme «/laBnenue B bubmuorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826

38 CooOmraromuecs cocyabl bubnmnoreka [JOK

https://m.edsoo.ru/ff0a2970

39 bubmuorexa [JOK
I'mppasinueckuii npece https://m.edsoo.ru/ff0a3136

40 Manomertpsl. IlopiiHeBOM )KUIKOCTHBIN HACOC
ATmochepa 3eMiIH U IPUYKHBL € bubnuoreka [IOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5al

42 bubnmoreka [JOK
Bec Bo3ayxa. ATmMocdepHoe naBieHne https://m.edsoo.ru/ff0a2b5al

43 N3mepenne armocdeproro napnenus. OnbIT bubnuorexa [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

44 3aBUCHUMOCTH aTMOC(HEPHOTO JIABJICHHS OT bubnmoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4

45 Bbapomerp-anepoua. AtmochepHoe aaBieHHE bubmmoreka [IOK
Ha Pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau mo reme " AtmocdepHoe
nasjeHue"

JleiicTBHE KUAKOCTU U Ta3a HA TIOTPYKEHHOE B bubnnoreka [JOK

47
HUX TeJI0. ApXUMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue

48 BBITAJIKUBAIOIICH CUJIBI, IEUCTBYIOIICH Ha bubnnoreka [JOK
TE€JI0, MOTPYKEHHOE B JKUJIKOCTH) https://m.edsoo.ru/ff0a33fc
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B bubnuorexa [IOK

49 BOJIC OT 00BEMA TIOrPYKEHHON B JKHUIKOCTD https://m.edsoo.ru/ff0a3514
4acTH Tena»

50 bubmuorexa [JOK
[InaBanme ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue

o1 apeoMeTpa WIH KOHCTPYHUPOBaHUE JIOAKHU U
onpeereHue e€ rpy30no bEMHOCTH"

Pemenue 3anay no temam: «IlnaBanue cynos. BuGmuotexa LIOK

59 BOS)IYXOHJ;IaBaHI/Ie», «/laBneHve TBEpABIX TET, https://m.eds00.ru/ff0a3654
KHUJIKOCTEH U Ta30B»

53 KontponbHast pabora mno Teme «JlaBnenue

TBCPABIX TCII, JKHJKOCTEH U Ta30B»



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK

>4 Mexanieckas pagora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK

55 Mom#oCTh. EAUHMIb MOIHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccienopanue  "Pacu€r  MOIIHOCTH, 1
pa3BUBaEMOM MpHU MOBEME IO JeCTHHIIE"

57 IIpocteie Mmexanu3mel. Peruar. PaBHoBecue cui
Ha pblyare
Jl?{blgam B TeXHI/IK6e, 6I>IT% U TIPUPOJIE. Buborexa [IOK

58 abop afop Hai paboTa (CCICNoBAHMIC 05 https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara )

59 Pemenue 3agad mo teme «Y clioBust bubmuorexa [JOK
PABHOBECHSI pbI4ara» https://m.edsoo.ru/ff0a48a6
Koadpdurment MOJIE3HOTO JIeHCTBUSA

60 MEXaHHU3Ma. JlaGopatopHas pabota 0.5
«M3mepenne KI1/[ HakIOHHON MIOCKOCTH»

61 Pemenne 3ama4u no treme "Pabora, MOIIHOCTD, bu6mmoreka [IOK
KIT" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas oHeprusi. KuHetnueckas u bubnmnoreka [JOK
MIOTEHIMAIbHAS YHEPT U https://m.edsoo.ru/ff0a4252

63 bubnmoreka [JOK

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT o TeMe
64 "DKcepuMEHTATBHOE onpeaeseHue 1

U3MEHEHUS KUHETUUYECKOU U MOTEHIIMAIBLHOU



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

3Hepr1/m HpI/I CKaTbIBAHHUHU TCJIa 11O HaKJ'IOHHOf/'I
mwIockocTu"

KontponpHast pabora mo Tteme «Pabora u

65 1
MOIIHOCTb. DHEPTUsD»
66 PesepBHblil ypok. Pabora ¢ TekcTamu 1o Teme 1 Bu6muotexa [JOK
"MexaHndeckoe aBrKeHne" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnuoreka [IOK
67 " i . " 1 _
JaByieHue TBEPBIX TEI, )KUAKOCTEH U ra30B https://m.edsoo.ru/ffOa4ffe
PeseprHblii ypok. Pabota ¢ Tekcramu mo Teme
68 ] ; 1
Pabora. MouHocTs. DHeprus
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuectBo yacon DJIEeKTPOHHbBIE
Ne uudgposbie
n/n Tema ypoka KonTpoabubie | [IpakTuyeckue o0pa3oBaTe/IbHbIE
Bcero padoThI padoThI pecypcbi
OcHOBHBIE TIOJIOKEHUS
. bubanoreka LIOK

1 MOJIEKYJISIPHOKUHETUYECKOU TEOPUU U UX https://m.eds00.ru/ff0a5256
OTIBITHBIE TIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI

3 Monenu TBEPAOTO, )KHIKOTO U Ta3000pa3HOTO bubnuorexa [JOK
COCTOSIHHI BellleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOTO U

4 ra3000pa3HOro COCTOSIHUI BelllecTBa Ha
OCHOBE IOJIOKEHUN
MOJIEKYJIIPHOKMHETHYECKON TEOPUH

5 bu6mmoreka [IOK
Kpucrannmueckue u amopdHsie Tena https://m.edsoo.ru/ff0a5800

5 CmauuBaHue U KalWJUBSIPHOCTb. bubnuoteka [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530!

7 bu6mmorexa [IOK
TenoBoe pacmpeHne u cxaTue https://m.edsoo.ru/ff0a5a26

3 Temneparypa. CBsi3b TEMIIEpaTyphl CO

CKOPOCTBHIO TCTIJIOBOT'O ABUKCHU S YaCTHUILL



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

Buytpennss sneprus. CriocoObl H3MEHEHHS

bubmuoreka [JOK

o BHYTPEHHEHN dHEPruu https://m.edsoo.ru/ff0a5c60

10 bu6mmoreka [IOK
Bunael Terionepenaun https://m.edsoo.ru/ff0a6412

1 VYpoxk-konpepenuus "[Ipakrnyeckoe bubnuoreka [IOK
HCIIOJIb30BAaHUE TEIJIOBBIX CBOMCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTepUasoB B LIETAX dHeprocoepexkenus"

12 KommaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TeroBoro 6ananca. TemioooMeH bubnnorexa [HJOK
Y TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnass pabora "HcciemoBanue

14 SIBJICHUSI TEIJIOOOMEHA TPH CMENTUBAaHUU bubnmnoreka [JOK
XOJIOTHOW U ropsiueid Boab!" https://m.edsoo.ru/ff0a6a98
Pacuer xonmuecTBa TEIIOTHI, HEOOXOAUMOTO

15 JUIS. HarpeBaHUs TeJa U BBIIEISEMOr0 UM IIPH
OXJIKICHUHN

16 JlaGopatopHas pabota "Onpenenenue bubnuoreka [IOK
yI€IbHON TEIUIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0!

17 DHeprus ToIUIMBa. Y IeibHas TEIIoTa bu6mmorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBnenue u OTBCp,Z[CBifII/Ie BuGmmotexa LIOK

18 KPUCTAINIMYECKUX TeJl. Y IeTbHas TeIoTa https://m.edsoo.ru/ff0a71d2

IIJIaBJICHUSA



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

19 JlaGopaTopHas pabora "Omnpenenenne bubmuorexa [JOK
YAEIbHOM TEIUIOTHI TJIaBJIEHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue U KOHIEHCAIIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VneapHasg TEImIoTa
21 napooOpazoBaHust W KOHJCHCAIUH. bubnuoreka [IOK
3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO TaBJICHUS
B .
L (J)I&)KHOCTI) BO3/IyXa Ha60pan)pHas{ pabora BuGnuotexa LIOK
29 MpeACIICHHEe OTHOCUTEIHHOM BIAXKHOCTH https://m.eds00.ru/ff0a7628
BO3yXa"
23 Pemenue 3a1a4 Ha onpeseneHre BIaKHOCTH
BO3yXa
[Ipunnuner paboThl TETUIOBBIX JBUTATENCH.
24 [TapoBas TypOuHa. J[Buratenb BHYTPEHHETO
CropaHus
o5 KIIJI rertoBoro aBuratesns. TeraoBsie bubnuotexa [JOK
JBUTATEIIN U 3aIUTa OKPYKAIOMEN Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTUU B
TEIUIOBBIX Ipolleccax
IToaroroBka K KOHTPOJIBHOM pabOTE IO TEME
" P P bubnmoreka [JOK
27 TennoBsle siBIeHUs. MI3MeHEHHE arperaTHbIX

COCTOSIHUM BeriecTBa"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

KonrtponsHas pabora o teme "TemnoBsie

bu6mmoreka [IOK

28 saBieHHs. MI3MeHeHue arperaTHblx COCTOSHUM
" P https://m.edsoo.ru/ff0a86ae
BEIlECTBA

29 Dnektpuzanys Ten. [[Ba posa aIeKTpUIecKuX
3apsI0B

30 VYpok-uccienoBanue "IaeKTpU3aIus Tel
MHIYKIMEW U IPU CONPUKOCHOBEHUH"

31 B3aunmoeiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onexktpuyeckoe 1ojie. HanpsokeHHOCTD

32 DJIEKT pI/IquKoro 1OJIS b IMpuHIMD Brbmiorexa LOK

p ) p N https://m.edsoo.ru/ff0a8ala
CYTEPIIO3UIINH JIEKTPUUECKUX TTOJICH
33 HocuTenu s5ekTpuueckux 3apsjioB.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBogHMKHM W JOUDJIEKTPUKU.  3aKOH bubnnoreka [JOK
COXpaHEHUs JIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3amau Ha NOpPUMEHEHHE CBOMCTB bu6nmoreka [JOK
JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
ONEeKTpUYESCKHUI TOK, YCIIOBHS €ro

36 c mecIT)BOBaHI/I;I I/ICT(})I‘IHI/IKI/I DIIEKTPHUYECKOTO bubmmorexa LOK

y ) P https://m.edsoo.ru/ff0a95a4
TOKa

37 bu6mmorexa [IOK
JlericTBUA SIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 AIEKTPUUIECKOTO OISl Ha IPOBOIHUKH H

JUAJIEKTPUKH"



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

BHGKTpI/ILICCKI/Iﬁ TOK B METaljiaX, ) KUAKOCTAX U

bubmuoreka [JOK

39
razax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIE YacTH

41 Cuna toka. JlabopaTopHas padora 05 bubmmoreka [JOK
"N3mepeHue 1 peryliupoBaHHUe CUJIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
OnexTpuueckoe HampsbkeHue. BosbTmerp.

42 JlaGoparopnast pabora "U3mepenue u 0.5 bubmmorexa [IOK
peryivpoBaHue HanpspKeHus" https://m.edsoo.ru/ff0a9el14
ConpotuBieHue MPOBOJIHUKA. YeapHOE bu6mmoreka [IOK

43 .

CONPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 ANEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHUKA 1 bubnuorexa [JOK
OT €T0 JJIMHBI, TUIOIIA/IA MONEPEYHOr0 CCUCHUS https://m.edsoo.ru/ff0aa738
U Matepuana"
3aBUCHUMOCTh CHJIBI TOKAa OT HAaINpSKEHHS. bubnnoreka [JOK

45 .
3axon OMa aJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHas pabota "HccienoBanue

16 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 1 bubnmnoreka [JOK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarensHOE u napaienbHOe
COETMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka npaBuia

48 CJIOKEHUS HANPSHKEHUN MTPU 1 bubnmoreka [JOK

MMOCJICA0BATCIIBHOM COCIMHCHHUH JIBYX

pe3uctopon”

https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

Jlaboparopnas pabota "IIpoBepka mpaBmia

bu6mmoreka [IOK

49 Jg CWIbl TOKa TMpU MapalieTIbHOM
S p" P https://m.edsoo.ru/ff0aadle
COEJIMHEHHUH PE3UCTOPOB
50 Pemenue 3agau Ha npumeHenue 3akoHa Oma bu6mmoreka [JOK
JUISL Pa3JIMYHOrO COCIMHEHHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnmoreka [JOK
3axoH /xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Omnpenenenue paboTh bubmmoreka [JOK
Y MOILHOCTH 3JIEKTPUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
JICKTPUYEC 0
2 P KI/IUC ey 1 nogpe I/ITIiJ'II/I Buborexa [IOK
53 aNeKTpUuYecKoii sHepruu B ObITy. KopoTkoe https://m.eds00.ru/f0ab660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"JrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tela U bubnnoreka [JOK
54 . .
X B3anMoJIeUCTBHA. I1oCTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo teme
55 "DnexTpuueckue 3apsaasl. 3apsHKEHHBIE Tela U bubnnoreka [JOK
ux B3auMoaencTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 IlocTosTHHBIC MAarHUTEL, HX B3aNMOJICHCTBHE
57 Ypoxk-uccienoBanue "N3yuenue MoJex bubnmoreka [JOK
IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe moje. MarauTHoe nojie 3eMiIa U bu6mmorexa [IOK
58 .
€ro 3HaveHue I )KU3HU Ha 3eMie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarauTHoe nosue bubnuorexa [IOK



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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https://m.edsoo.ru/ff0ac0ba

QJICKTPHUYCCKOI'0 TOKa MarauTHoOgE I10JI¢
KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0acld?

60

[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE.
JlaGopaTopHas padora "M3ydeHue necTBus
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTPOABUTaTEb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTeneii B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.
JlaboparopHas pabdota "KoHcTpynpoBanue u
u3ydeHue paboThl AJIeKTpoiBUraTesns"

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna

63

Onekrporerepatop. CrocoObl  MOJydeHUs
AIEKTPUYECKOI SHEPTUU. DIEKTPOCTAHIINKN HA
BO300HOB/IIEMBIX UCTOYHUKAX SHEPrun

64

[ToaroTroBka K KOHTPOJILHOU PabOTE MO TEME
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"

65

Kontponbnas paboTa mo teme
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

66

PezepHblil ypok. Pabota ¢ TekcTamu 1o teme
"TeruioBele sABIEeHUA"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0accse

67

PezepHblil ypok. PaboTta ¢ Tekctamu 1o Teme
"TIoCTOSHHBIN IEKTPUUECKUI TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme
"MarauTHebIe sSiBIICHUS"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

KosnyecTBOo yacon DJIeKTPOHHbIE
u@poBbie
N . uudpp
eMa ypoka
n/n yp
KonTposbHbie IpakTuueckue oOpa3oBaTe/ibHbIE
Bcero padoThI padoThI pecypcbl
1 Mexannueckoe ABuxkeHue. MartepuanbHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa LIOK
P p o https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NMpsSMOIUHEHHOE TBHKCHUE. 1
CpenHsst 1 MTHOBEHHAs CKOPOCTh
5 IIpssMonHENHOE PaBHOYCKOPEHHOE JBUIKEHHUE. 1 bubmuoteka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CxopocTb IPSIMOJIMHEMHOTO
6 paBHOYCKOpeHHOTro JBWXeHus. ['paduk 1
CKOPOCTH
JlaGopatopHast pabora "Omnpenenenue
7 CKO peHI/ISII) Tena pr[ U paBHO cllo €HHOM 1 1 bubmmorexa LOK
YOROP P pv yexop " https://m.edsoo.ru/ff0adb18
JBUKEHUH 110 HAKJIIOHHOM MJIOCKOCTH
8 CBoOoiHOoe majeHue tei1. OnbITel [anmes 1
PaBHOMEpHOE IBIKEHHE IO OKPYKHOCTH.
P A Py . bubmuorexa [{OK
9 [Tepuon u yacroTa oOparienus. JInHeHas u 1

yrioBast CKOpOCTHU

https://m.edsoo.ru/ff0ael76
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10

LlenTpOoCcTpEMUTENBHOE YCKOPEHUE

. bubnnorexa [{OK
11 [Tepserit 3akon HproToHa. BekTop critbt https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. PaBHoelicTByO1IAs bubnuorexa [JOK
cuiIa https://m.edsoo.ru/ff0ae72a
. bubmuorexa [JOK
13 Tperuii 3akon Hptotona. Cynepno3unus cui https://m.edsoo.ru/ff0ae98?
14 Pemrenue 3a1au Ha mprMEHEHUE 3aKOHOB bubnuorexa [JOK
Herotona https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cua ynpyrocru. 3akon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuina ynpyroctu»
JIaboparopHas pabota «OnpeneneHue bubnnoreka [JOK
17
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmorexa [IOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
bu6nmoreka [JOK
19 Pemenue 3amau mo teme «Cuiia TpeHUs» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [JOK
Kod(purmenTa TpeHUs: CKOIbKEeHUs " https://m.edsoo.ru/ffOaf8be
21 Pemenue 3ampau no reme "3akonsl HeroToHA. bubnmoreka [JOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS. bubnuotexa [JOK

Yckopenre cBOOOTHOTO MaIeHUS

https://m.edsoo.ru/ff0af044
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Ypok-koHpepeHmus "J[BIKeHNUE TEl BOKPYT

23 rpaBuTanmoHHoro neHTpa (ConHeunas
cucrema). ['amakTuku"

Pemrenne 3agaud mo teMe "Cuiia TSHKECTH U bu6mmoreka [IOK

24 " :
3aKOH BCEMUPHOI'O TATOTCHUS https://m.edsoo.ru/ff0af5f8
IIepBas kocmuueckas ckopocts. HeBecomocTs bubmuorexa [IOK

25 :

U IIEpErpy3Ku https://m.edsoo.ru/ff0af33c

26 PaBHOBeCcHEe MaTeprUabHOM TOUKHU. bubnnoreka [JOK
AGcomoTHO TBEPIOE Teslo. PaBHOBecHe https://m.edsoo.ru/ffOafe36
TBEPAOrO TeJa C 3aKPEIUIEHHON 0ChIO
BpallleHUS

27 MowmenT cubl. LenTp TspkecTn

28 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
Hentp TsixecTn" https://m.edsoo.ru/ffOb02b4

5 bu6mmoreka [IOK

29 HOI[FOTOBKa K KOHTPOJIbHOU pa60Te II0 TEMC https://m.edsoo.ru/ff0b0408
"Mexanuyeckoe ABHUxKeHuE. B3anmoelictpue
Ten"

30 KontponbHas pabora no reme "MexaHHUYECKOE bubnuoreka [IOK
nBrkenne. B3aumoneticteue ten"” https://m.edsoo.ru/ff0b06ec
Nmnynbe Tena. UMmnynbse cuiibl. 3aKoH

31 CoX ZHeHI/ISI HIMIT nb}c’a VYupyroe u HE oe bubmorexa HOK

P . Y - YT yrpyr https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE
32 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUS bubmuorexa [IOK

nMmIyibca"

https://m.edsoo.ru/ffO0b096¢c
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Ypok-koH(pepeHnus "PeakTuBHOE IBMKEHUE B

33 "
MPUPOJIE U TEXHUKE
bu6mmoreka [IOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/f0b0a84
PabGora CWiBl TSDKECTH, CHUIIBI YINPYTOCTH H bubmmoreka [JOK
35
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHas padota «Onpenenenue padboThbl
36 CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBH)KCHUHU
TeJa 10 TOPU30HTAIHLHON MTOBEPXHOCTH
37 Cs3b sHepruu U padotsl. [loTeHmanpHas
SHEprus
38 Kunernueckas SHEprusl. Teopema 0 bubnnorexa [HOK
KMHETUYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE
JlabopaTtopHas paborta «3y4ueHue 3akoHa bubnuoteka [JOK
40 -
COXPAHEHHUS SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €TO bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BeiHyX1eHHBIE bubmmoreka [JOK
KoseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTruecKkuil ¥ Npy>KUHHBIA MAasITHUKH
VYpok-ucciaenoBanue «3aBUCUMOCTb IMEpPHO/A
44 K(?ﬂe6aHI/H7I (I)[T YKECTKOCTU MPYXKUHBI U I\I?IaC(iI bubmorexa [TOK
26 https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpariieHre SHEPIUX IPU MEXAaHUUYECKUX

KOJIEOAHUAX
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JlaGopaTopHas pabora «OnpeneneHue

46 YacTOTHI U IEPHUOIA KOIEOaHUN II WHHOT'O Bubmzorexa LIOK
P Py https://m.edsoo.ru/ffOblaec
MasTHHUKA)
JIabopaTopHas abora «[IpoBepka
47 HGSaBI:I)/ICI/Il\I/I)OCTI/I ne gona KOJI€6aHI/I§ r p3a Brbmzorexa LIOK
p py3a, https://m.eds00.ru/ffob197a
MOJIBEIIIEHHOTO K HUTH, OT MAacChl Tpy3a»
Mexanuueckue BOJIHBL. CBOMCTBA
48 MeXaHN4eCKuX BOIH. [IpomoabHbIE 1 Bubmzorexa LIOK
P https://m.edsoo.ru/ffOb21fe
MIOTICPEYHBIC BOJHBI
49 Ypok-koH(pepeHmus "MexaHnIecKUue BOJTHBI B
TBEPOM Teie. CelicMuiecKkre BOJTHBI"
50 3Byk. PactipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBHICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC
53 VYpoxk-koHpepeHuus "YpTpa3Byk u bubnuoreka [IOK
UHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
IToaroroBka K KOHTPOJIBLHOH pabOTE IO TEME
54 "3aK0HBI COX aHeHTI/i MexalfnquKHe Bubmzorexa LIOK
PAHCHIA. https://m.eds00.ru/ff0b25f0
KOJIEOAHUA U BOJIHBI
Kontponbras padota mo teme "3akoHbI
55 coxpaHeHus. MexaHndeckue KoleOanus u

BOJTHEI"
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BHGKTPOMaFHI/ITHOC I10JIC. 3H€KTp0MaFHI/ITHHe

bu6mmoreka [IOK

>0 BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
VYpoxk-kondepennus "lkana
58 3J1peI<T OMa(,ll)"HII)/ITHLI[:IX BoJIH. Mcrionp3oBanme bubmorexa LIOK
P ' N " https://m.edsoo.ru/ffOb2fe6
AJICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydyeHue CBOKICTB
59 3J1peKT OMaFIi[I/ITHBIX Bom}{]II C TOMOIIbIO bubmorexa LOK
P " https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemenue 3amau Ha ompeneaecHUE YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DnekTpoMaruuTHas npupoja csera. CKOpocTb bubnuorexa [JOK
cBeTa. BotHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
5 bu6mmoreka [IOK
62 Hcrounuku cBera. [IpsmonuHeitHoe https://m.edso0.ru/ff0b3658
pacrnpocTpanenue cera. 3atmenus: ConHIa U
JIyHsl
3akoH oTpakeHus cBeTa. 3epkana. Pemenne
63 3a1a4 Half'l MMEHEHHE 3aI<01fa OTpa)KEHHUS CBETA) bubmorexa [IOK
A p p https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHUS bubnmnorexa [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
65 ITonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubnnoreka [HOK

Hcnons30BaHue MOJIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff0b3c5c

OTpa’XCHUA B OIITUYCCKUX CBETOBOAAX
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Jlaboparopuas pabota "Hccienoanue
3aBUCHMOCTH YTJIa MPEIOMIICHUS CBETOBOTO

66
Jyda OT yIJia MMaJIeHUus Ha TpaHule
"Bo3yxcTeKkino""
Ypok-koHpepenius "Mcnob30BaHuE TTOJHOTO
67 BHYTPCHHEI'O OTPaXKCHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JInnzel. OnTHYecKas cuja JIMH3bI https://m.edsoo.ru/ffob3f2c
. bubmuorexa [JOK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffob444a
JIaboparopHas pabota OHpeI[eJ'ICHI/I? BuGmmotexa LIOK
20 ¢boxycHOrO [iaCCTo;IHI/I;I U ONITUYECKOM CHIIBI https://m.edso0.ru/f0b4206
cobuparomeii TUH3b1"
VYpok-koudepenius "OnTuyeckre TNH30BbIC bubnuoteka [JOK
71 " :
IpUOOPEI https://m.edsoo.ru/ff0cOa7e
79 bubmuorexa [JOK
I'na3 xak ontuueckas cucrema. 3peHue https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "Jlepexts 3penus. Kax
COXpPaHUTH 3peHue"
Pasnoxxenue 6emnoro csera B crieKTp. OMBITHI
bubmuorexa [JOK
74 Herorona. CnokeHne CleKTpajJbHbIX IBETOB.

Jucnepcus ceera

https://m.edsoo.ru/ff0c0f4c
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Jlaboparopnas padota "OnbITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

bu6mmoreka [IOK

75
BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJIOACHNH uepe3 BETOBbIE (GUIbTPHI"
76 Ypoxk-npaktukyMm "BosiHOBBIE CBOMCTBA CBETA:
nucnepcusi, uHTepdepeHuus u Judpaxus"
77 Omnsitel Pe3epdopaa u ruianerapHas MoIeb bubnuorexa [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOrjaoeHne cBeTa aTOMOM. bubnnoreka [JOK
KBanTsl. JIuneliuaTeie CrIEKTpPbI https://m.edsoo.ru/ff0c144c
80 Ypok-tipaktukym "HaliroieHne CrieKTpoB bubnuorexa [JOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTB U €€ BB bubmorexa LHOK
& A https://m.edso00.ru/ff0c1672
82 Crpoenune atoMHoro siapa. Hyknonnas Mmoznens brbmorexa LHOK
P Apd. TYIC a https://m.edsoo.ru/ff0c18ac
83 PagnoaxtuBHbIe peBpaieHus. M3oTomnsl budmmorexa [IOK
A peBpatl ' https://m.edsoo.ru/ff0clal4
Pemenue 3amau o treme: "PannoakTuBHBIC bubnuoteka [JOK
84 " _
IIpEBpaLICHUS https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
86 Ypok-koupepenius "PagnoakTHBHBIE bubnuorexa [JOK
W3JIy4€HHS B IPUPOJE, MENUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHsbie peakiy. 3aKOHbI COXPaHEHUS bubnnoreka [JOK

3apsAA0BOT0 U MaCCOBOT'0O YUCCII

https://m.edsoo.ru/ff0c1c58
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DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b Macchl U

bubmuorexa [JOK

88 SHEPrUM https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o reme "Snepueie peakiun
Peaknun cunrtesa u nenenus snep. Merounukny bubmuorexa [IOK
90 N :
sHepruu CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0Oc1e88
Ypok-koupepenusa "SnepHas dHEpreTUKA.
91 JleicTBUsI palMOAKTUBHBIX HM3IYYCHUN Ha
JKHBBIE OpraHu3Mbl"

92 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME bubnnorexa [JOK
"DJIeKTPOMarHuTHOE TOJIE. https://m.edsoo.ru/ff0c223e
DNeKTpOMarHuTHbIC BOJTHBI. KBaHTOBBIE
SIBJICHUS "

KonTponbhas padota no teme
93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
SIBJICHUS "
[loBTOpenue, o6oOmenue. JlabopaTopHbie bubmmnoreka HOK
%4 " i " https://m.edsoo.u/ff0c245
paboTsl o Kypcy "B3aumoneiictBue Ten ttps://m.edsoo.ru/ff0c245a
IloBTOpEHueE, 00001IIcHHE. Pemenne
95 acquIiH)Ix M KayeCTBEHHBIX 3a7ay MO TeMe bubmorexa HOK
,I,) | https://m.edsoo.ru/ff0c2572
TenuoBsle mponeccsl
IToBTOpeHue, 0000mEeHMe. Perenne
P ’ bubnunorexa LIOK
96 pacyYeTHBIX U KaYE€CTBEHHBIX 33724 110 TEME

"KTIIJI TerioBeIX aBUTaTEach"

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0menue. Pemenue

97 ACUYCTHBIX M KaYeCTBEHHBIX 3a/1a4 110 TeME 1 buGnuorexa LIOK

,I,) " A https://m.edsoo.ru/ff0c2b30

KII/ snexkTpoycTaHOBOK

08 [ToBropenune, 00006meHue. JlabopaTopHbie 1 1 bubmuorexa [IOK

paboTsl o Kypcy "CBeToBbIe sIBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o600meHne. PaboTta ¢ TekcTamu 1 bubnmoreka [IOK

1o TeMe "3aKOHbI COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6obmenne. Pabora ¢ Tekctamu 1 bu6nmorexa LIOK

o Teme "Koebanus u BoJaHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600menue. Pabora ¢ Tekcramu 1 bubnunoreka LIOK

o teme "CBeTOBEIC ABICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabora ¢ Tekcramu 1

no teme "KBaHToBas u sinmepHas Gpusuka'

OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®uzuka, 7 wnacc/ Ileppimkun A.B., OOmecTBo ¢ oOrpaHU4eHHOU

OTBCTCTBCHHOCTBIO ((I/I?),ZIaTGJILCTBO «DK3aMeH»

. O®uzuka, 8 wmacc/ Ileppimkun A.B., OOmectBo ¢ oOrpaHU4eHHOU
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe o61ecTBo «3naTenscTBO

«ITpocBenieHue»

. O®uzuka, 9 xmacc/ Ilepeimkun A.B., I'ythuk E.M., OOGmectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METO/IUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS
7 KIIACC
1.Paboyas mporpamma.

2. [IporpaMMbl OCHOBHOTO o00miero obpasoBanus. dusmka. 7 — 9 kaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas nporpamma no ¢usuke. 7 knacce/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 kmacc. YaeOHHK 11l 0011e00pa30oBaTeIbHBIX

yupexaennii . M.:JIpoda. 2011



5. Jlykamuk B.1. COopHuK BOmpocoB u 3a1a4 o ¢usuke. /-9 ki. — M.:
IIpoceenienune, 2010. —192c.

8 KIIACC
1. PaGouas mporpamma. ®Pusmuka. 7 — 9kiaccel: y4eOHO-METOJIUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)
2. [IporpamMbl  ocHOBHOTO 001Iero ob6pazoBanusa. ®usuka. 7 — 9 Kiacchl
(aBTropsi:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).
3. Pabouas nporpamma no ¢usuke. 7 kinace/ Cocrt. T.H. Cepruenxo. — M.:

BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM YUYEOHUKOM:

4. Tleppimkun A.B. ®@usuka. 7 kmacc. YueOHUK Uil 0011e00pa3oBaTEIbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykammk B.M. COopHUK BOIPOCOB U 3a1a4 1o pusuke. /-9 k1. — M.:

[Tpoceemenne, 2010. —192c¢.

6. Kupuk JI.LA. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kmacc. Jlabopatopubsie pabotel. KoHTponbHBIC

3aganus. —CaparoB:Jluneit, 2014.

8. «KonTponsHo-u3meputenbubie MmaTepuaibl. ®usuka. 7 kinacc/Coct. H.A.



3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nocoodue/ A.E.

Maposn.- M.: Jlpoda, 2011.- 123c.:
10.A.B. Ilepoimkun ®usuka-8kia 2017 M. Ipoda
11.H.B. ®unonosuu Metonuueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeTbHbIE U KOHTPOJIbHbIE PabOThI-8

kiacc 2017 M. Ipoda

13.B.B. lllaxmaTora ,O.P. llledep Auarnoctuueckue padboThl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk BorpocoB u 3amau

2015 M. IIpoda

9 KJIIACC

1. PaGouas mporpamma. ®Pusuka. 7 — 9knaccel: y4eOHO-METOJIUYECKOTO
nocobwus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —

398,(2)

2. [IporpamMbl OCHOBHOTO o00mIero obpazoBanus. Pusuka. 7 — 9 Kiaccel
(aBropsl:A.B.ITeprikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Cocrt. T.H. Cepruenxo. — M.:

BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM YUCOHUKOM:



4, Tleppimikun A.B. ®uszuka. 7 kimacc. YueOHUK 11 0011e00pa3oBaTeIbHBIX
yapexaennii . M.:JIpoda. 2011

5. Jlykamuk B.M. CoopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 k1. — M.:

IIpocsemenue, 2010. —192c.

6. Kupuk JI.LA. @usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 kinacc. Jlabopatopubie paboTel. KoHTposIbHBIC
3aganus. —Caparos:Jlunen, 2014.

8. «KonTponbHo-u3MepuTenbubie MaTepuaisl. ®usuka. 7 kimacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yueOHO-MeTouueckoe mocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTpoJibHBIE M caMOCTOSATENbHBIE PA0OTHI IO PU3KKe. 9 KIacc: K Y4EOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®uzuka 9 knace» / O.W. I'pomuesa. — M.
HN3natenncTBO «9OK3ameny, 2014,

Tectrl no ¢pusuke. 9 kiace: k yueonuky A.B. Ilepsimkuna, E.M. T'yTauK
«Pu3uka

9 knace» / O.W. I'pomueBa. — M.: UznarensctBo «OK3aMen», 2010.



duzuka. 9 xiracc. TemaTnueckue TECTOBBIE 3adaHus I MOATOTOBKU K [ A.
/ aBT.- cocT.: M.B. boitnenxo, O.H. Mupomkuna. — SIpocnasis: OOO

«Axkanemus pazButus», 2014.
HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HNHTEPHET
7 KIIACC

. bubnuoteka — Bc€ no npeamery «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru
2. BuzneoornsiTel Ha ypokax. — Pesxum noctyma: http://fizika-class.narod.ru

3. Enunas xomnekiusi 1udpoBbIX 00pa3oBaTEIbHBIX pPeCypcoB. — Pexum

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

4. nTepecHble MaTepuasbl K ypokaM (PM3MKH MO TeMaM; TeCThl IO TeMaw;
HaTJSIHBIE  TOCcoOMs K ypokaM. — Pexum mocryma:  http://class-
fizika.narod.ru

5. lludposrie oOpazoBaTeabHbIC PeCypChl. — Pexxum ocTyna:

http://www.openclass.ru

6. DnekTpoHHbIE Y4eOHUKHU 10 Pu3uke. — Pexxum nocrymna:

http://www.fizika.ru
8 KJIACC

1. bubmoteka — Bcé o npeamety «duszukay. — Pexxum gocryma:



http://www.proshkolu.ru

2. BugeoonsIThl Ha ypokax. — Peskum nocrtyma: http://fizika-class.narod.ru

3. Enunas xosnekuus HU@POBBIX 00pa3oBaTebHBIX peCcypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. aTepecHpie MaTepHajbl K ypokaMm (DU3HMKH IO TeMaM; TECThI [0 TeMaM;
HarJsIIHBIE  MMOcoOMs K ypokamM. — Pexwum mocryma:  http://class-

fizika.narod.ru

5. lludpossie oOpazoBarenbHbIe pecypchl. — Pexxum noctymna:

http://www.openclass.ru

6. DnexTpoHHBIe yueOHUKH 0 (pusuke. — Pexum moctyna:

http://www.fizika.ru

9 KIIACC



1. BuaeoonsITel Ha ypokax. — Pesxum gocryma: http://fizika-class.narod.ru

2. Enynas xomekius mudpoBbIX 00pa3oBaTEIbHBIX pPECypcoB. — Pexum

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

3. HTepecHple MaTepuaibl K ypokaMm (DU3MKU 1O TeMam; TECThI M0 TeMaM;
HaTJsIHBIE  TOocoOMs K ypokamM. — Pexum mocryma:  http://class-

fizika.narod.ru

4. Iludpossie 00pazoBaTeibHbIE pecypchl. — Pexxum pocrtymna:

http://www.openclass.ru

5. DNeKTpoHHbIE Y4eOHUKH 10 Pusuke. — Pesxxum qoctyma:

http://www.fizika.ru

6.Jlucrannuonnas mkoja Ne368 http://moodle.dist-368.ru/ OTkpbIThIi Ki1acc.

CeteBoe 00pa3oBaTebHOE COOOIIIECTRO.
http://www.openclass.ru/node/109715

7. Enunas xoJmekius u(ppoBhIX 00pa30BaTEIHHBIX PECYPCOB.

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



8. ®denepanpHbIii IEeHTP WH(HOPMALITMOHHO-00Pa30BATEIBHBIX PECYPCOB.

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

9. Hurepner ypoxk. http://interneturok.ru/ru/school/physics/

10. l'azeta «1 ceHTAOps» MaTepuaibl MO (HU3HKE.

http://archive.lseptember.ru/fiz

11. AunMaruu pusmdeckux oobektoB. http://physics.nad.ru/

12. XXusas buzuka: oOyyarorias nporpaMmma.

http://www.intedu.ru/soft/fiz.html

13. ®dwuzuka.ru. http://www.fizika.ru/






