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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHsS COCTaBlieHAa Ha
OCHOBE TOJIOKEHUI U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS HAa 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mnpeactaBieHHbix B OI'OC OO0, a Takxke ¢ y4€ToM
dbenepanpHOil pabodeit mporpamMMbl BocnuTanus U KoHuenmuu mnpernojaBaHus y4eOHOTO
npeamera «DPusnkar.

CopepxaHue  mporpaMmbl M0 (U3MKE  HAmpaBieHO Ha  (OpPMHUpPOBaHUE
€CTEeCTBEHHOHAYYHOU TPaMOTHOCTH OOYYAIOIIUXCA W OpPraHu3aluio u3ydeHus (U3MKU Ha
NeATeIbHOCTHOM OCHOBE. B mporpamMme mo (u3uKe yUYUTHIBAIOTCS BO3MOXKHOCTH y4e€OHOTO
npeamera B peanuzanuu TpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOydeHHs, a TakKe  MEXIPEAMETHbIE  CBS3U
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O O0IIIETO 00pa30oBaHUs.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpesereHue yaueOHOro Marepuana o rojaam
oOydenus (Mo Kiaccam), TpeajiaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh HM3YYCHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pPa3BUTUS TMPEIMETHOIO COJAECpKaHUA U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIIUXCS.

[Iporpamma 1o ¢uszuke pazpaboTaHa C IEJIbI OKa3aHUS METOJAMYECKON IMOMOIIU
YUHTEIII0 B CO3JIaHUH pabodeli mporpaMMBbl 10 yueOHOMY TIPEAMETY.

®usnka SBISETCA CUCTEMOOOPA3YIOMIMM Ui  €CTECTBEHHOHAYYHBIX  y4eOHBIX
PEIMETOB, TOCKOJIBbKY (U3UUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB M SIBIICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEeH U (pu3nueckoi reorpadueii, BHOCUT BKJIaJ B
€CTEeCTBEHHOHAYYHYIO KapTUHY MUpA, IPEA0CTaBIsieT Hanboiee sicHble 00pa3iibl MPUMEHEHHUS
HAY4YHOTO METO/1a MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa U3 TIaBHBIX 3a7a4 (HU3NIECKOoro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHUs
COCTOMT B (hOPMHPOBAHUM €CTECTBEHHOHAYYHOW TI'PAMOTHOCTH M HMHTEpeca K HayKe y
00yJaromuxcs.

N3yuyenue ¢usmku Ha 0a30BOM YPOBHE TPEIOIAraeT OBIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e Hay4HO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPIPETUPOBATHh JAaHHBIE W MCIIOJIb30BaTh HAaYy4YHBIE JOKA3aTEJIbCTBA IS
MIOJTyYEHUS BBIBOJOB.

enn n3yuenus (U3MKH HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs OMPENEICHBI B
Konnenmuun npenogaBanusi ydeOHOro mpeamera «@Pusnka» B 00pa3oBaTENbHBIX
opranm3anusax Poccmiickoit denepannn, peaanu3yrOIIMX OCHOBHBIC 00IIe00pa3oBaTEIbHbBIC
NporpaMmsbl,  yTBEpKAEHHOW pemeHueM Komuterum  MuUHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 nekadpst 2019 r. Ne [TK4BH).

Hesu uzyyenus Gpusuku:

e MpHOOpETEHHWE HHTEpeca U CTPEMJICHHsS OOYYalOIIUMXCS K HAy4YHOMY HU3YUYEHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;



e pa3BUTHE MNPEJICTABICHUH O HAYYHOM METOJAE IMO3HAaHUS U (POPMUPOBAHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

e (QopmMupoBaHHe HAay4YHOIO MHPOBO33PEHHSI KaK pe3ysibTaTa HW3Y4YEHUs OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHue NPEACTABICHUHN O poH (PU3UKHU JJIs PA3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH;

e pa3BUTHE NPEJCTABICHUH O BO3MOXKHBIX cdepax Oyayuieid npodeccnoHaIbHON
JEeSTENbHOCTH, CBSI3aHHON C (DU3MKOM, MOATOTOBKA K JalbHEiIIeMy OOy4YeHHUIO B
ATOM HaIpaBJICHUHU.

JlocTkeHue 3THX ILeNed MmporpamMmbl Mo (PU3MKE HA YpOBHE OCHOBHOIO OOIIEro

o0Opa3oBaHus 00eCcrieunBaeTCs PEUICHUEM CIIEIYIOUIUX 3a/4a4:

e TMpuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOEHUHU BELIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e nMnpuoOpeTeHue yMEHUH ONHuChIBaTh M OOBSACHATH (U3MYECKUE SBICHUA C
UCIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHMs] MPOCTEHIIMX PacUYETHBIX 3a7a4 C MCIOIb30BAHUEM
buznuecknx Mojiesield, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHHN HaOMONATh TMPUPOJHBIE SBICHUS U BBINOIHATH OIBITHI,
nabopaTopHbie pabOThl M IKCIIEPUMEHTAJIbHBIE WCCIEAOBAHMS C MCIOJIb30BaHUEM
U3MEpUTEIBHBIX TPUOOPOB;

e OCBOcHHE MpUEMOB paboOTHl ¢ MH(pOpMaIuen (U3NUECKOro CoAepKaHus, BKIIOYas
UH(POPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (UMK, aHAJIU3 M KPUTUYECKOE
OlICHMBaHUE UH(HOPMAIIHH;

e 3HAKOMCTBO cO cdepamMu MpoPecCHOHATBHON NEeATeTbHOCTH, CBS3aHHBIMH C
Gu3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHHUSIX
(bu3uYeCKOi HayKH.

Ha m3ydenne ¢pus3uku (6a30BbIl YpOBEHb) HA YPOBHE OCHOBHOTO O0IIIETO 00pa3oBaHMSs

oTBoAuTCS 238 yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HeJel0), B 8 kinacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HEHEINO).

[Ipennaraemsiii B mporpaMMe 1o (hU3uKe MepeveHb JTadOpaTOPHBIX PadOT U OMBITOB
HOCHUT PEKOMEHJIATeIbHBIM XapakTep, YUYUTENb JIEeNaeT BBHIOOP MPOBENEHUS J1a0OopaTOpPHBIX
paboT M ONBITOB C YYETOM MHAUBUAYAIbHBIX OCOOEHHOCTEW OOyYarollUXCs, CIUCKA
OKCIIEPUMEHTATBHBIX 3aJlaHUi, TMPEJIaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
9K3aMeHa Mo (u3HuKe.

COIAEP)KAHUE OBYUYEHUS

7 KIIACC

Paznen 1. ®u3uka u eé posib B MO3HAHUHU OKPYKAIOIIEr0 MUPA.
®dusuka — HayKa o npupoje. SABinenus npupoabl. PU3nyecKre SIBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEHIC.



®duznyeckue BeauuyuHbl. M3mepenue ¢uznueckux BeaudyuH. Duzndyeckue MNpuOOPHI.
ITorpemnocTs nu3mMepeHuii. MexayHapoaHas cuctema eIUHULL

Kak ¢uszuka u gpyrue ecTecTBEHHbIE HAYKU M3Yy4aloT MpUpoay. EcTecTBeHHOHAayUYHBIH
METOJ] TO3HAHUS: HAOJIOJIEHUE, MOCTAHOBKA HAY4YHOTO BOMPOCA, BBIJBUKEHHE THUIIOTE3,
AKCHEPUMEHT MO TMPOBEPKE THUMOTE3, OOBbACHEHUE HaOMogaeMoro spieHus. OmnucaHue
(u3HUECKHX SBJIECHUN C TOMOILIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBICHUA.

2. ®dusznyeckue MpuOOPHI U MPOIEAYypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U LIU(PPOBBIM

npruOOpOM.

Jlabopamopnuie padomot u onvimot.

1. OmnpeneneHue 1EHbBI JeTECHUS MIKaIbl U3MEPUTEIHHOTO TTPUOOpa.

2. H3mepeHune paccTosiHUM.

3. H3mepenne o0bEMA KUIKOCTH U TBEPAOTO Tea.

4. OmnpeneneHue pa3MepoB MajbIX Tell.

5. M3mepeHune TeMmmnepaTrypbl MpU IMOMOIIM KUJKOCTHOIO TEPMOMETpA M JaTUHKa

TEMIEPaTypPBhl.
6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: NAJBHOCTh MOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BBICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJICHUSI 0 CTPOCHHUHU BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. ONbIThL, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne yactull BemiecTBa. CBA3b CKOPOCTH JIBUKEHHUS YacTHUIl C TEMIEPATYpOM.
BbpoyHoBckoe nBwxkenne, nuddysus. BzaumonelicTBue yacTvIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPABIX
(kpucTtamindeckux) Tea. B3anMocBsa3b MEXy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSAX U UX aTOMHOMOJIEKYJIAPHBIM cTpoeHneM. OCOOCHHOCTH arperaTHbIX COCTOSTHUMN
BO/IBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO IBUIKECHHUS.

2. Habmonenue nuddysun.

3. HaGmronenue sBieHM, 0OBACHSIONINXCS MPUTSHIKEHUEM WIIH OTTAIKHBAHUEM YaCTHII

BEILIECTBA.

Jlabopamopnuie padbomot u onvimol.

1. OmeHka IraMeTpa aToMa METOJIOM PsJIOB (C UCITOIb30BaHUEM (poTorpadmuii).

2. OnpITHI 10 HAOJIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUSL.

Pa3nen 3. /IBu:keHMe M B3aUMOAeiicTBHE TeJl.

Mexannyeckoe IBWKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE HBMXKEHHE. CKOPOCTb.
CpenHsiga CKOPOCTb NPU HEPABHOMEPHOM JBHKEHUH. Pacu€T myTh U BpEMEHU JBUKECHHUS.



SBneHne WHEpPUMU. 3aKOH MHEpUUH. B3anMoneicTBHE Tell KaKk NMpUYMHA WU3MEHECHUS
CKOPOCTH JABWXEHHs Ten. Macca kak mepa MHEpTHOCTH Tena. IInotHocTh BemiecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 0O0BEMA BELIECTBA.
Cwia kak xapakTepuCTHKa B3aumoneucTBus Ten. Cwiia ynpyroctd M 3akoH ['yka.
N3Mmepenne cuibl ¢ MOMOIIBIO TUHAMOMETpaA. fIBIeHHUE TIATOTEHUs U cuia Tsokectu. Cuna
TSDKECTH Ha JIpyrux IaHerax. Bec tema. HeecomocTs. CriokeHue cujl, HAIIPaBIEHHBIX MO
onHou mnpsmou. PaBHoxencTByromas cuin. Cuna TpeHUs. TpeHHE CKOJBXKEHUS U TPEHHE
nokosi. TpeHue B mpupoie U TEXHUKE.
Jemoncmpayuu.
1. HaGmonenne MeXaHUYECKOTo JBUKEHUS TeJa.
2. HM3mepeHue CKOPOCTU MPSIMOJIMHENHOTO JIBUKEHHUS.
3. HaGmrogenue siBjeHust MHEPIIHH.
4. HaOmroneHnne u3aMeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHME Macc MO B3aUMOJEHCTBUIO TEJ.
6. CnoxxeHue cui, HapaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWKEHHUsI (IIapuKa B >KUJIKOCTH, MOJIEIH
ANEKTPUUECKOr0 aBTOMOOWIISI M TaK Jiajee).

2. Ormpenenenue cpeHeN CKOPOCTU CKOJBKEHUS OpycKa WM IIapuKa MO HAKJIOHHON
IJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

4. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTskeHus (1edhopMaliiu) Npy>KUHbI OT
IPUIOKEHHOU CHIIBI.

5. OnbITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHUSI CKOJIBLKEHUS OT BECa Tea U
XapakKTepa CONPHUKACAIOUIUXCS TOBEPXHOCTEN.

Pa3znea 4. JlaBjieHue TBEPABIX TeJI, KMIKOCTEH U ra3oB.

HNanenune. CrocoObl yMEHbBIIEHHWS W YBENWYEeHUS JaBieHus. JlaBieHwe rasa.
3aBUCUMOCTh JIaBIICHUSA raza oT 00béma, TemmepaTyphl. llepemaua maBnenust TBEPABIMU
TeJaMU, KUJIKOCTAMHU U Tazamu. 3akoH llackans. [THeBMaTHueckue MamiMHbl. 3aBUCUMOCTD
JABJICHUS KUAKOCTH OT TyOuHbl. ['mapoctarnueckuii mapamokc. CooOmarmmuecst CoCy/Ibl.
I'mppaBnrueckre MEXaHU3MBL.

Atmocdepa 3emnn u atMmochepHoe naBieHue. [[pudrHBI CyIIECTBOBAaHUS BO3IYIITHOM
obonoukn 3emin. Oneitr Toppuuemm. M3mepenue atMochepHOro JAaBieHHs. 3aBUCHMOCTh
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl it u3MepeHwHs
aTMOC(EepHOro JIaBIICHHUS.

JlelicTBME KMAKOCTM W Tra3a Ha NOTPYXKEHHOE B HHUX Teno. BrlTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTbH JIaBJICHUA ra3a OT TEMIEPATYPHI.

2. llepenaya naBneHUs )KUAKOCTBIO U TA30M.

3. CooOmarommecs: CoCy/bl.

4. T'mapaBirdeckui mpecc.



Ja
1.

[IposiBnenue necTBust aTMOCPEpPHOTo AaBICHUS.

3aBUCUMOCTh BBITAJIKHUBAIONIEH CHJIBI OT O00bEMa MOrpyXKEHHOM YacTu Tejla |
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOLIEH CUIIBI BECY BBITECHEHHOU )KUIKOCTH.

VYcnoBue mnaBaHUs TeEJ: IUJIABAHUE WIIA TIOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHUS TIJIOTHOCTEU TENA U JKUIKOCTH.

OopamopHvle padbomosl u OnvIMbL.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIE OT 00bEMa MOrpyXKEHHOM B )KUJIKOCTh
YacCTHU TeJIa.

Onpenenenue BBITAIKMBAKOLIEH CHIIbL, JACHCTBYIOIIEH Ha TENO, NOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKABAIOIIEH CHUJIbI, JCHCTBYIOIIEH Ha TEJIO B
YKUJKOCTH, OT MACCBHI TeJIa.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITATKUBAIOIIEH CUJIbI, IEUCTBYIONIEH Ha
TEJIO B )KHJIKOCTH, OT 00BhEMA MOTPYKEHHOHN B KUJIKOCTh YACTU TEJa U OT TUIOTHOCTHU
KUJIKOCTH.

KoHctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHME JIOJAKH W OIPEIECIICHUE €€
Irpy30I101bEMHOCTH.

Pazgea 5. PabGoTra 1 MOIIHOCTH. JHEPrus.
Mexannueckasi pabota. MOIIIHOCTS.

Ip
phlyara.
KIIJ op

OCTBIC MCXAHU3MBI: pbI4Yar, 6JIOK, HaKJIOHHAasA IINIOCKOCTh. HpaBI/IJIO PaBHOBCCHA
HpI/IMGHGHI/IG I[MpaBHJia PaBHOBCCHA pbIdara K 6HOKy. «3o110TOC IMpaBHJIO» MCXAHUKH.
OCTBhIX MCXaHHU3MOB. HpOCTBIG MCXaHHU3MBbI B 6I>ITy U TCXHHKC.

Mexannueckasa sHeprusa. KuHernueckas W mnoreHuuanbHas sHeprud. [IpeBpaimieHue
OJIHOTO BUJA MEXaHUYECKOU SHEPTUU B IPYTrOi. 3aKOH COXPAHEHUs SHEPTUN B MEXAHUKE.
JHemoncmpayuu.

1.
Jla
1.

2.
3.
4.

8 KJUIA

[TpuMepbl IPOCTBIX MEXaHU3MOB.

Oopamopuble padomul u onvimol.

Onpenenenue pabOTHI CUJIBI TPEHUS TMPU PABHOMEPHOM JBI)KCHHH Tela TIO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanue ycioBui paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM INTIOCKOCTH.

N3ydenne 3ak0Ha COXpaHEHHS] MEXAHUYECKON YHEPIHUN.

CC

Pazgea 6. TeruioBbie siBJICHUSA.

OCHOBHbBIE TOJOXEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. ONbITHI, TOATBEPKIAIOIINE OCHOBHBIE IMOJOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mogenu TBEPAOro, )KUJKOTO U ra3000pa3HOro cocTosAHMM BenecTBa. Kpuctamnnueckue
u amopdHubie Terna. OObsICHEHHE CBOMCTB Ta3oB, KUJIKOCTEM M TBEPIBIX TEJl HA OCHOBE



MOJIO)KEHUW MOJEKYJSIPHO-KUHETUUECKONW Teoprun. CMauyuBaHUE M KaNWJUISIPHBIC SIBJICHHS.
TennoBoe pacliMpeHue U cHkaTue.

Temneparypa. CBA3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHI.
Buytpennsisi sHeprusi. CrnocoObl M3MEHEHUsS BHYTPEHHEH SHEpPruu: Teruionepeaadya u
coBeplieHue padboTel. Buibl Temionepenaun: TeIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoandecTBO TemaoTel. YJenbHAsI TEINIOEMKOCTH BEIIECTBA. TEIUIOOOMEH M TEILIOBOE
paBHOBecHUe. Y paBHEHHE TEIUIOBOrO Oaanca. [naBneHue u oTBepaeBaHUe KPUCTALTNUECKUX
BEILlECTB. YenbHasi TemioTa ruiaBieHus. [lapooOpasoBanue u koHaeHcanus. Vcnapenue.
Kunenue. YnenbHas Temnota napooOpa3oBaHUs. 3aBUCUMOCTb TeMIEpaTypbl KUIEHUSI OT
aTMOC(EpHOTO JIaBJICHHUS.

BnaxuocTs Bo3yxa.

DHeprus TOIIuBa. Y AeJIbHas TEIUIOTa CTOPaHMUS.

[Mpunnuner padotel TeroBeix auratenedt KIIJ termmoBoro npuratens. TeroBbie
JIBUTATEJIHN U 3alIUTa OKPYXKAIOUIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLICHUS] SHEPTUU B TEIIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

HaGmonenre OpoyHOBCKOTO IBUKEHUS.
Ha6monenune nuddysuu.
HaGmronenue siBjeHU cMaurBaHUS U KalTWJUIISIPHBIX SBICHUH.
HaGmronenne TemioBoro pacmmupeHus Teol.
N3meneHnue napiieHus ra3a Ipu K3MEHEHUU 00bEéMa U HarpeBaHUM W OXJIAXKCHUU.
[IpaBuita u3MepeHust TeMIepaTypsbl.
Buaer rerionepenaun.
OxJta>kIeHUE TIPH COBEPIICHUH PaOOTHI.
HarpeBanwne npu coBepiiieHnH paboThl BHEITHUMH CHUIIAMHU.
. CpaBHEeHHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIIECTB.
. HaOmronenue kumneHus.
. HabGmroneHre mocTostHCTBA TeMIIEpaTyphl IIPH TUIABICHUH.
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13. Mojgenu TEIIOBBIX ABUTATEICH.

Jlabopamophuie pabomot u onvimeot.

1. OmnbITHI IO OOHAPYKCHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpITHI IO HAOJIOCHUIO TEMJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

4. OmpepneneHue JaBiIeHUS BO3yXa B OalJIOHE HIMTPUIIA.

5. OnBITB, JEMOHCTPUPYIONIME 3aBHCUMOCTBH JABJICHHS BO3JyXa OT €ro o0b&Ma H
HarpeBaHUs WIM OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl JWHEWHOW 3aBUCHUMOCTH JIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUECKON TPYyOKE OT TeMIIepaTyphl.

7. HaGmronenue u3aMeHeHUs] BHYTPEHHEH SHEPTUH TeJla B Pe3yIbTaTe TEIIonepeadn u
pabOoThI BHEIITHUX CHJI.

8. HccnenoBanue sBICHUS TEII0OO0OMEHA ITPU CMEIIIMBAHUH XOJ0HON M TOpsSYei BOJIBI.



9. OmnpeneneHue KOIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOM NpPHU TEMIOOOMEHE C
HAarpeTbiM METAJUIMYECKUM LIUITUHIPOM.

10. OnpeneneHne yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCIapeHusl.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

13. OnpeneneHue yielIbHON TEIOTHI MJIABJICHUS JIbJIA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanus Ten. [[Ba poja 3aeKTpudecKkux 3apsaaoB. BzaumoaencTBue 3apsiKEeHHBIX
Ten. 3akoH KyrnoHa (3aBUCUMOCTH CHJIbI B3aUMOJCHCTBUSI 3apsSHKEHHBIX TEI OT BEJIMYHUHBI
3apsiIOB M PACCTOSIHUSI MEXKITY TEJIaMH ).

DnekTpruueckoe nojie. Hanpssk€HHOCTB 3JEKTpUYECKOro noJid. [IpuHIum cynepno3uiumnu
ANIEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexrpuyueckux 3apsAnoB. DNEMEHTapHbIN AnneKTpuyeckuil 3apsa. CtpoeHue
atoMma. [IpoBOTHUKY U JUAJIEKTPUKHU. 3aKOH COXPAHECHUS JICKTPUUECKOTO 3apsiia.

DJIEKTPUUYECKUM TOK. YCIIOBHUS CYHIECTBOBAHMS 3JIEKTPUUYECKOTO TOokKa. MCTOUYHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS JIEKTPUYECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUM TOK B JKUAKOCTSIX U Ta3ax.

Onektpuueckas 1enb. Cuna Toka. JiekTpuueckoe HampspkeHue. ConpoTuBIEHUE
IPOBOJIHUKA. YJEIbHOE CONPOTUBICHHE BemecTBa. 3akoH OMa [ ydacTKa LEMH.
[TocnenoBaTenpHOE U NApaIENIbHOE COEUHEHHE TPOBOJHUKOB.

PaGoTta m MOIIHOCTB 3MeKTpUUeckoro Toka. 3akoH JDxoyns—JleHua. DiekTpuueckue
[IENU ¥ OTPEOUTENH AIIeKTpUUecKoil sHeprun B ObiTy. KopoTkoe 3ambikaHue.

[TocTositHHBIE MarHUTHL. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
MaruauTtHoe noJie 3eMJIM U €ro 3HaYeHHE I )KU3HU Ha 3emiie. OnbIT Dpcrena. MarautHoe
MOJIE DJICKTPUYECKOrO0 ToKa. [IpuMeHeHue 3JIEKTpOMarHuTOB B TEeXHUKE. JlencTBUe
MAarHUTHOTO TMOJiI Ha MPOBOAHUK C TOKOM. OJEKTPOABUTATENb MOCTOSHHOTO TOKA.
Hcnonp3oBaHue 3MEKTPOABUTATENICN B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onbitel  @apanesd. SBiaeHWe dJIEKTpOMAarHUTHON wuHAYKIUU. IlpaBwino Jlenna.
Onexrporenepatop. CrmocoObl MOMYYEHHUS SJICKTPUYECKOW JHEPTHH. DJICKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UICTOYHUKAX YHEPTUU.

JHemoncmpayuu.

DJeKTpHU3alus Te.

JIBa poJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO M AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaThuyecKast MHYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsido0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoenupoBaHue CHUIIOBBIX JIMHUM JEKTPUYECKOTO MOJIS.
HcTouHrkn NOCTOSSHHOTO TOKA.

JIelcTBUA 3JIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.

W P N o Uk WD R



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

N3mepenne cuibl TOKa aMIIEPMETPOM.

N3mepenne 3aeKTpUIeCKOro HAIPsKEHUS BOJIBTMETPOM.

PeocraTt u MarasuH cOnpoTUBICHUM.

BzaumoeiicTBue NOCTOSIHHBIX MAarHUTOB.

MonenupoBanrue HEBO3MOKHOCTH Pa3eiICHUs MOJIOCOB MarHura.
MonenupoBaHrue MarHUTHBIX MOJIEN TTOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DJIEKTPOMArHuUT.

JlercTBME MAarHUTHOTO IOJISL HA POBOJHUK C TOKOM.
DJIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIECHUS SIIEKTPOMArHUTHOM UHIAYKIUH.

Omnbrtel @apajes.

3aBUCUMOCTbH HAIPaBJICHUA UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHS.
DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

S L T o

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OMnbITHI O HAOIOICHHUIO JIEKTPU3AIIMN TEJl MHIYKIHEH U TIPU COMPUKOCHOBEHHH.
UccnenoBanue AEHCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U TUDJICKTPUKHU.
CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH 11NN MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryanpoBaHue HANPSHKEHUS.

HccnenoBaHne 3aBUCMMOCTH CWJIBI  TOKa, UAYIIETO YE€pe3 PEe3UCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnpITel, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH 3JEKTPUYECKOTO  COMPOTUBIICHUS
IIPOBOJIHUKA OT €0 JJIMHBI, INION[A1 MONEPEYHOr0 CEUEHUS U MaTepHaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSDKEHUN MPU TOCIEIOBATEIbHOM COEIMHEHUU
JBYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CHIIbI TOKA MPU MapajuieIbHOM COEIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIIETO YepPe3 PE3UCTOpP.
OnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JIAMITOUKY, OT HANPSKEHUS
Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJISI TMOCTOSIHHBIX MAarHUTOB MPU HMX OOBEIWHEHUH U
pa3aeIeHUH.

HccnenoBanne AeUCTBUSA SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS KATYIIKH C TOKOM
Y MarHuTa OT CUJIbl TOKA M HAIIPaBJICHUS TOKA B KAaTYIIKE.

N3ydenne 1eicTBrs MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.

KonctpyupoBanue u uzydueHnue paboThl JJIEKTPOIBUTATEIIS.

N3mepenne KII/] anekTpoaBuraTenbHON yCTaHOBKHU.



21. OOeITEI IO HCCICAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIMU: UCCICAOBAHUC
W3MCHCHUM 3HAYCHUS U HaIpaBJICHUA MHAYKIOMOHHOI'O TOKA.
9 KUVIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro ABMKEHUsA. PaBHOMEpHOE mnpsMOIMHENHOE aBMXKEeHUE. HepaBHOMepHOE
psAMOJMHENHOE ABHUKEeHHE. CpenHsss 1 MTHOBEHHas CKOPOCTh Teja IPU HEPAaBHOMEPHOM
JBHKECHHH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiMHeitHoe BrkeHue. CB0OOOIHOE TajeHHe.
OmnbiTel ["anunes.

PaBHOMepHOE ABMKEHHUE 1O OKpYX)HOCTH. [lepuos n yactora oOpamienus. Jlunelinas u
yIa0Bas CKOpOCTU. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroroHa. Bropoi 3akoH Herotona. Tperunii 3akoH HeroTona. IIpuHnun
CyNEepHO3ULUHN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS! CKOJBXKEHUSI, CUJIa TPEHUs
MOKOS1, IPYTUE BUJIBI TPEHUSI.

Cuna TsDKECTM U 3aKOH BCEMHUPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOJHOIO MaJCHUS.
JlBrxkenne mmianer BOkpyr Comnua. IlepBas kocMuueckas ckopocTb. HeBecomocTs u
Ieperpys3KHu.

PaBHOBecue MarepualibHONW TOYKH. AOCOMIOTHO TBEPIOE Teio. PaBHOBecue TBEPAOIO
TeJla C 3aKPEIUIEHHON OChIO BpalieHus. MoMeHT cuisbl. LIeHTp TskecTu.

Nmnynec Tena. MI3Menenne umiynbca. IMImynbc cuibl. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeaxTtuBHOE IBIDKEHUE.

Mexanndeckasi paboTa U MOIIHOCTh. PaboTa cui TsKecTu, ynpyroctH, TpeHusi. CBs3b
sHepruu u padoTel. [loTeHnunanbHas sHEprUs Tena, MOJHATOTO HaJl OBEPXHOCTHIO 3EMIIH.
[loreHumanbHass »Heprus cxarod TnpyxkuHbl. KuHernueckas sHeprus. Teopema o
KMHETUYECKON SHEPIUH. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HaOmrogeHne MeXaHMUYECKOTO JABM)KEHUS TeJla OTHOCUTENBHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHME ITyTEH U TPACKTOPHI JBHKEHHUSI OAHOTO U TOTO K€ TEJla OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKEHMUS.
HccenenoBanne Npu3HaKOB PABHOYCKOPEHHOIO IBUKECHUS.
Habmronenue 1BuKeHMs Tea Mo OKPY>KHOCTH.

o U ok~ w

HaGmronenne MexaHWYECKUX SIBICHWUW, TMPOUCXOMSAIIMX B CHCTEME OTCYETA
«Tenexxkay mpu €€ paBHOMEPHOM U YCKOPEHHOM JBI>KCHUH OTHOCUTETHLHO KaOWHEeTa
(pu3HKH.

7. 3aBUCUMOCTb YCKOPEHHS TE€JIa OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHJIBI.

8. HaOnroneHue paBeHCTBaA CUJI IPU B3AUMOACHCTBUU TEIl.

9. HM3meHeHue Beca Tesia pU YCKOPEHHOM JIBH)KECHUMU.

10. [Tepenaya nmnyiibca npu B3aMMOAEHUCTBUU TEI.



11
12
13
14
15
16

[IpeoOGpazoBaHusl S3HEPTUU NPU B3aUMOJICUCTBUH TEll.

CoxpaHeHue UMIyJIbCa IPU HEYIIPYTOM B3aUMOJICHUCTBUN.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.

HaGmronenne peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEXaHUYECKOM SHEPIUH NPy CBOOOTHOM NaJACHUH.

CoxpaHeHne MEXaHUYECKOW SHEPT UM TP IBU>KEHUU TEJIa MOJT IEMCTBUEM IIPY/KHUHBI.

Jlabopamopnuie padomot u onvimeot.

1.

10.

11.

KonctpyupoBanue Tpakrta sl pa3roHa U JaJdbHEWUIIIETO PAaBHOMEPHOTO JBHKEHUS
[IapUKa WJIN TEJICKKHU.

OmnpeneneHue cpeaHell CKOPOCTU CKOJIBKEHHS OpyCcKa WU JBUXKEHUS IIapuKa I0
HAKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpeHUsI Tella MPU PABHOYCKOPEHHOM JBMXKEHUM IO HAKIOHHOW
IUIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IMPU PAaBHOYCKOPEHHOM JBHKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIAUM NPU PABHOYCKOPEHHOM JBWIKEHUHM O€3 HadaJIbHOU
CKOPOCTU TyTH OTHOCSITCSI Kak pPsJ HEYETHBIX 4YHUCEJI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TPEHUS CKOJBXKEHHS OT CHJIbI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenue korhGUIIMEHTa TPEHUST CKOTBKECHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBW)KCHHHM Tejla IO
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YNPYTOCTH MPU MOABEME TI'py3a C HCIOJIb30BAHHEM
HETOJIBI)KHOTO U TTOJABMYKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensrnoe nmwxkenrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: TIEPUO]], YACTOTA,
aMIUIMTy1a. MaremaTuyeckuid W NOpPYKUHHBIM MasTHUKU. [IpeBpamieHne 3HEpruu Inpu
K0J1e0aTeTbHOM JIBUKCHUH.

3aryxaromiue kojaebanus. Bernykaennsie konebanus. Pesonanc. MexaHndecKkue BOTHBI.
CaoiicTBa MexaHuueckux BOJIH. [IpopofibHble W TONEpevHble BOJIHBI. J[JIMHA BOJIHBI U
CKOpPOCTh €€ paclnpocTpaHeHUs. MEXaHMYEeCKUE BOJIHBI B TBEPAOM Te€JI€, CEUCMUYECKHUE

BOJIHBI.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3ByKk U yabTpa3ByK.
Jemoncmpayuu.

1.

2
3
4.
5

HaGmtonenue konebanuit Ten noji J1eUCTBUEM CUJTBI TSIKECTH U CUJIBI YIIPYTOCTH.
HaGmtonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGmtoneHre BoIHYKIEHHBIX KOJIEOAHUN U pEe30HAHCA.

PacnpocTpanenne npooJibHbIX U MONEPEYHBIX BOJIH (Ha MOJAEIIH).

HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6.

AKyCTHYECKUI pE30HAHC.

Jlabopamophuie padomot u onvimot.

1.
2.
3.

7.

Omnpenenenue 4acTOThl U NEPUOIa KOJEOaHUH MaTEMAaTUYECKOr0 MasiTHUKA.
Omnpenenenue 4acTOThl U MEPUOAA KOJIEOAaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOJA KOJIEOAHUI MOJBEIIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJI€OaHUI PYKMHHOTO MasiTHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH MEpUOAA KOJeOaHWIl rpy3a, MOABEHIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnpIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IE€pUOoJia KoJeOaHUW NPy KUHHOTO
MasiTHUKA OT MAaccChl rpy3a U >KECTKOCTU MPYKUHBI.

N3mepenue yckopeHus: CBOOOAHOIO NaAeHHUS.

Paspnen 10. DiieKTpOMarHMTHOE 10JIe ¥ JJIEKTPOMATHUTHbIE BOJTHBI.

DNEeKTPOMAarHUTHOE MOoJje. DIEKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 3JEKTPOMATHUTHBIX
BosiH. [llkana »MeKTpOMarHUTHBIX BOJH. Vcmonp30BaHHE 3IEKTPOMArHUTHBIX BOJIH JUIS
COTOBOM CBSI3H.

DnekTpoMarautHas rnpupoja ceera. CkopocTh cBeTa. BoiHoOBbIE CBOICTBa CBETA.

Jemoncmpayuu.

1.
2.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE cBOMICTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1.

I/ISYIIGHI/IG CBOMCTB QJICKTPOMArouTHBIX BOJIH C ITOMOIIBIO MOOMILHOTO TCJIG(bOHa.

Pa3nen 11. CBeToBbBIE SIBJICHUS.

JlyueBast moneinb cBeta. Mcrounuku cera. [IpsiMosimHEHOE pacpOCTpPaHEHHUE CBETA.
3atmenusa Connina u JIynsl. OTpaxenue ceta. [nockoe 3epkaiio. 3aKOH OTpaKEHUS CBETA.

[Ipenomiienne cBeta. 3akoH mpenomiieHHs cBeTa. [loJHOE BHYTpEHHEE OTpaKeHUE
cBera. Mcnonb30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHHS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox nyuedt B nmH3e. Onrtudeckas cuctema (oroammapara, MHUKPOCKOINA H
Teneckona. ['na3 kak ontuyeckas cucteMa. binu3opykocTs U JanbHO30PKOCTb.

Paznoxenne Oenoro ceera B crnekTp. OmnbiTel HbtoToHa. CloK€HHE CHEKTPaIbHBIX
uBeToB. /ucnepcus ceera.

Jemoncmpayuu.

W O N ;AW

[IpssmMonHEHHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[TonyueHnne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTryeckuil CBETOBO/I.

Xop nydelt B coOuparouieit JnH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenue n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neicTBus goToanmnaparta, MUKpPOCKOIIA U TEJIECKOMA.



10. Monens ri1asa.
11. Paznoxxenue 6eoro cBeTa B CIEKTP.
12. [Tonydenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnule padomot u onvimot.
1. HccnenoBanue 3aBUCUMOCTH YIjla OTPaXKEHUSI CBETOBOIO JIyda OT yIJia MaJeHuUs.
2. V3ydeHue xapakTEepUCTUK U300paXKeHUs MPeIMETa B TUIOCKOM 3€pKaie.
3. HccnenoBanue 3aBUCHMMOCTH yIJjla IIPEJIOMIIEHUS CBETOBOIO JIyda OT yrja IMaJcHHUs
Ha TPAHUIIE «BO3ILYX—CTEKIIO».
[TonyueHnue n300pa>keHU C TOMOIIBIO COOMpPAIOIEH JTUH3HI.
Omnpenenenue GOKYCHOTO paCCTOSTHUSI U ONTUYECKOM CHIIBI COOMPAOIIEH JTMH3HI.
OMBITHI 1O Pa3I0kKEHUIO OEJIOro CBETa B CIIEKTP.
OMNBITEL MO BOCHPHUATHIO 1[BETA MPEAMETOB MPHU MX HAOIIOJECHUM 4Yepe3 IIBETOBBIC
(UIBTPBHL.
Paznen 12. KBaHTOBbBIE SIBJICHUS.
Omnsitel Pe3epdopaa u nnanerapHas mozenb atoMa. Mojaens atoma bopa. Mcnyckanue
Y TOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHENYaThIe CIEKTPHI.

N o u &

PannoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjipa.
Hyxnonnas Mopgens aromHoro simpa. M3orombl. PagmoaktuBHBIC TpeBparnieHus. llepuon
NOJIypacmaja aTOMHBIX SIAEP.

SnepHble peakiuu. 3aKOHBI COXPAHEHMS 3apsIOBOIO M MAacCOBOrO YHCEN. JHEPrusd
CBSA3U aTOMHBIX siiep. CBsi3b Macchl M SHEPTUU. Peakiuu cuHTe3a U aeneHus saep. Mictounnku
sHeprun ConHIa U 3BE3I.

SAnepnHas sHepreTuka. [[elicTBUS paAMOAKTUBHBIX U3JIYUYEHUN HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3Ny4YEHUs U MOTJIOUIEHHUS.

2. CrnekTpbl pa3InyHbIX I'a30B.

3. CnekTtp Bojaopo/a.

4. HaOnronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTumka HOHU3UPYIONIUX U3ITYUCHUH.

6. Peructpaius uznyyeHus nNpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUS.

2. HccrnenoBanue TPEeKOB: U3MEPEHUE PHEPrUM YACTULBI MO TOPMO3ZHOMY MyTH (1O

dotorpadusim).

3. M3mepenwue pagnoakTHBHOTO (poHA.

IHoBTOPHUTEIBLHO-0000 1A U MOXYJIb.

[ToBTOpUTETHLHO-0000MAIONMK  MOAYIh TPEAHA3HAYCH I CUCTEMATU3alMA |
00001IeHNs TPEIMETHOTO COACP)KAHHUS M ONbITa JEATEIBHOCTH, MPUOOPETEHHOTO MpHU
M3YUYEHUH BCETO Kypca QU3UKH, a TAKXKE JJIsl MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY
AK3aMeHY 10 (U3UKe i 00YyYaIOIIUXCs, BBIOPABIINX 3TOT YUCOHBIN MpPEIMET.

[Ipy wu3ydyeHUH JAHHOTO MOAYJSA PEATU3YIOTCS M CHUCTEMaTU3UPYIOTCS BHUIbI
NEATeNIbHOCTH, HA OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTHIKEHUE MPEAMETHBIX W



MeTaIpeIMETHBIX IUIAaHUPYEMBIX PE3YyIbTATOB 00yUeHMsI, (DOPMUPYETCS €CTECTBEHHOHAYYHAs
IPaMOTHOCTh. OCBOCHHME HAY4YHBIX METOJIOB HCCIEIOBAHUSA SIBJICHUN INPUPOALI U TEXHUKH,
OBJIaJICHUE YMEHUSIMH OOBACHATh (PU3NYECKHE SIBJICHUS, MPUMEHSS MOJYYEHHBIE 3HAHMS,
pelaTh 3a1a4u, B TOM YUCIIE KAYECTBEHHBIE U DKCIIEPUMEHTAIbHEIE.
[IprHIMIIMAIBHO NEATEIBHOCTHBIM XapaKTep AAHHOIO pasfera peau3yercs 3a CYET
TOT'0, YTO 00YYaIOLIMECs BBITOIHSIOT 33JI1aHUsA, B KOTOPBIX UM MPEJIaraercs:
Ha OCHOBE IMOJIYYEHHBIX 3HAHUN pACIO3HaBaTh U HAYYHO OOBSICHATH (PU3NUYECKHE
SIBJICHUSI B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHOU KU3HMU;
UCIIOJIb30BaTh HAyYHbIE METObI UCCIAEAOBaHUS (PU3MUECKUX SABICHUI, B TOM YHCIIE IS
IIPOBEPKU T'UITOTE3 U ITOIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh Hay4yHblE OCHOBBI Hanbosee BaXKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTH,
HaIlpUMeEp, MPAKTUYECKOI'O0 HCIOJIb30BAHUS PA3JIMYHBIX UCTOYHMKOB DHEPIrMHU HAa OCHOBE
3aKOHA IPEBPALLECHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIUMU.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS TIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHUs HAIpaBJICHO Ha
JTOCTH)KEHUE JIMYHOCTHBIX, METANIPEAMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

B pesynbraTe u3ydeHuss (PuU3NKM Ha YpPOBHE OCHOBHOIO oO0IIero oOpa3oBaHUS Y
oOyuyaromierocsi 6yayT copMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIE Pe3yIbTaThl B YACTH:

e 1) MATPHMOTHYECKOT0 BOCTIMTAHMS:

e — TIPOSIBJICHHE HWHTEpPEca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
(buznuecKon HaAyKu;

e — IICHHOCTHOE OTHOIIECHHE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHU OOIECTBEHHO 3HAYUMBIX H
ATUYECKHUX MPOOIIEM, CBA3AHHBIX C MPAKTUIECKUM MTPUMEHEHUEM JOCTHKEHUHN (DU3UKY;

e — OCO3HAaHHE BaXXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCIIPHUSTHE 3CTETUYECKUX KAYeCTB (PU3MUECKON HAYKHU: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI0 MO3HAHMSA:

e — OCO3HAaHME LIEHHOCTU (PU3MYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHEHUIIIEN COCTABIISIIONIEN KYJIbTYpHI;

e — pa3BUTHE HAYYHOI JIFOOO3HATEIBLHOCTH, HHTEPECA K UCCIEIOBATEIBCKON IEATEIbHOCTH;

e 5) popmMupoBaHus KYJbTYPHI 310POBbS U IMOLMOHAIBHOI0 0J1ArONOIYYHsA:

e — OCO3HAaHHE IIEHHOCTH 0€30MacHOTr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH MpaBWi OE30MAaCHOTO MOBEACHUS HA TPAHCIOPTE, Ha J0porax, ¢
AIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIOBUSIX;

e — chOpMUPOBAHHOCTH HaBbIKa peieKCUU, TPU3HAHUE CBOETO MIpaBa Ha OIMIKMOKY U TAKOTO
e MpaBa y JAPYyroro 4ejioBeKa;



e 6) TPy10BOI0 BOCIIMTAHMSA:

e — aKTHMBHOE y4acTHE B PEIICHUU MPAKTUUYECKUX 3a7a4 (B paMKax cCeMbH, 00pa30BaTEeIbHOM
OpraHu3aluy, TOopojaa, Kpasi) TEXHOJOTHYECKONM U COLMAJIbHOM HAmNpaBICHHOCTH,
TPEOYIOIINX B TOM UKCIie U PU3NUECKUX 3HAHUI;

e — UHTEPEC K MPAKTUYECKOMY U3yUEHUIO TPOecChii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTAIMS HA TpPUMEHEHHE (UBUYECKUX 3HAHUU JJIsl pelIeHus 3aja4 B 00JacTh
OKpY’Karoleh cpe/ibl, MJIaHUPOBAHUS MTOCTYIKOB U OIEHKU UX BO3MOXHBIX TOCIIEICTBUIN
JUI OKPYKAKOIIEN Cpelibl;

e — OCO3HAaHHUE INI00ATBHOTO XapaKTepa SKOJIOTUYECKUX POOJIEM U ITyTEH UX PEIICHMUS;

e §8) aganTanmum K M3BMEHSIIOIIUMCS YCJIOBUSM COMAIbLHOI U MPUPOTHOM Cpeabl:

e — MOTPEOHOCTh BO B3aMMOJICHCTBUM TPHU BBIMOJHEHUM HCCIIECIOBAHUN U TPOEKTOB
(bu3uYeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

e — TOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JICSITEIHHOCTH;

e — MOTpeOHOCTh B ()OPMUPOBAHWM HOBBIX 3HAHUM, B TOM 4YHCIIE (OPMYIHPOBATH HJICH,
MOHSITHUS, TUTIOTE3bI O PUBUIECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHUE JIePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (DU3UKH;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;

e — CTpPEMJICHHE AaHAJIM3UPOBATh W BBISBJIATH B3aUMOCBA3U TPHUPOJBI, 0OIIEeCTBa U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaAHNEM (DU3UUECKUX 3HAHUM;

e — OIICHKA CBOUX JEUCTBUM C Y4ETOM BIMSHHUS Ha OKPYXAIOUIYIO CpPEIy, BO3MOXKHBIX
rJI00QJIBHBIX MOCIIEICTBHM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOEHHWs MporpaMMbl 1O (U3HKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y oOywaromierocs OyayT chOpMUPOBaHBI MeTampeIMeTHbIe Pe3yJabTaThl,
BKJIFOYAIOIINE TTO3HABATEIIbHBIE YHUBEpPCAIbHBIE y4eOHBIE NEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC YUeOHBIEC ICUCTBUS, PETYIITUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeicTBUS:

e BBIBIISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHUI);

e YCTAaHABIMBATH CYIISCTBCHHBIM TPHW3HAK KIACCH(PUKAIMU, OCHOBAHUSA  JUIS
00001IIeHNS 1 CPAaBHEHUS,

e BBISBJISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTPUBAaEMbIX (pakTax, JaHHBIX U
HaOJIIOACHUSX, OTHOCIIIUXCA K (PU3MYIECKUM SIBICHUSIM;

e BBIBIISATH NMPUUYMHHO-CJIEJICTBEHHBIC CBSI3U IMPU M3YyUYCHUH (DU3MYECKHUX SBICHHUN U
MPOLIECCOB, AEIaTh BBIBOABI C HKCIIOJb30BAaHUEM JACAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SAX (DU3NYECKUX BEIUYNH;



CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pelIeHus Y4eOHOM (u3nyeckodl 3anayu
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB DEILICHHs, BHIOOp HamOoJee MOIXOISALIEro C
Y4ETOM CaMOCTOATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

Ba3oBnble nccienoBarejbcKue 1eHCTBHUA .

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUNA HHCTPYMEHT MO3HAHUS,

MPOBOJIUTH TI0O CAMOCTOSITEILHO COCTABJICHHOMY TIUIAHY OIIBIT, HECJIOXKHBIN
bu3YeCcKUiil SKCIIEPUMEHT, HEOOJIBIIIOE HCCiie0BaHuE (PU3NYECKOTO SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh WH(POPMAIIHIO, MOTYYCHHYIO B X0OJI€
MCCIIEIOBAHUSI WIIH DKCIIEPUMEHTA;

CaMOCTOSITeIbHO  (popMynupoBaTh OOOOIIEHUST U BBIBOALI 1O pe3yjibTaTaM
NPOBEIEHHOTO HAOJIIOICHUSI, ONIBITA, UCCIIEAOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE JlajbHElIlIee pa3BUTHE (PU3UYECKUX MPOLIECCOB, a
TaK)Ke BBIJIBUTATh IPEAMNONI0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMCHSTH Pa3JIMYHBIC METOJIbI, HHCTPYMEHTBI M 3aIllpOChl TIPH IOUCKE M OTOOpE
WHGOPMAIIMK WIIH JaHHBIX C YYETOM MPEUTOKEHHON YUeOHON (DU3NICCKOM 3aauu;
aHAJIM3UPOBATh, CACTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX
BUJIOB ¥ )OPM TIPEICTABIICHHUS,

CaMOCTOSITETTFHO BBIOMpATh ONTHUMAIBHYIO (HhOpMY TMpeacTaBiIeHus] HHpopManuu u
WITIOCTPUPOBATh pellaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoOi U X KOMOMHAITUSIMH.

KomMmyHuKaTHBHBIE YHUBEPcAJIbHbIE YUeOHbIe 1eificTBHUS:

B XOA€ OOCYXJAeHHs Y4eOHOro Mmarepualia, pe3yJbTaToB JIa0OpaTOPHBIX padboT H
IIPOEKTOB 3371aBaTh BOMPOCHI T10 CYIIIECTBY 00CYKIaeMOM TEMbI 1 BHICKA3bIBATh UJIEH,
HaIlEJICHHBIC Ha PEIICHUE 3a/1a4d U TOJIJIep)KaHre 01aroxenaTeIbHOCTH OOIICHUS;
COTIOCTAaBJISITh CBOM CYXIEHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB JIMAJIOra,
O0OHapy’KHUBATh PA3IMYUE U CXOACTBO MMO3UIIHIA;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOMUYHO TPEJCTABIATh PE3YNbTaThl  BBIMOJTHEHHOTO (U3MYECKOTO  OIbITa
(PKCTIepHMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W MHANBUAYaTbHON pabOThHI
MIPY pelICHUU KOHKPETHOW PU3NUECKON TPOOIIEMBI;

MPUHUMATh 1€ COBMECTHOW JCSTEIBHOCTH, OPTaHU30BBIBATH JEHCTBUSA MO €&
JTOCTIKEHUIO: PACTIPEICIIATh POJIH, 00CYKIATh MPOIECCHI U PE3YJIHTATHl COBMECTHOU
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBHITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAsi KAYECTBEHHOT'O PE3yJIbTaTa MO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C IPYTUMH YICHAMU KOMaH/IbI,
OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa B OONMH TPOAYKT TIO KPHUTEPHUSIM,
CaMOCTOSTEIHLHO COPMYIMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusauus:

BBISIBJISITh MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIUX IS
perieHus: GU3NYECKUX 3HAHUI;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAaX NPHUHATHS pElIeHUH (MHIMBHIYalIbHOE,
MPUHATHE PELIEHUS B TPYIIE, IPUHITHE PEIICHUN TPYNION);

CaMOCTOSITEJIbHO COCTaBJIATh QJTOPUTM pEeIIEHUs (PU3NYECKON 3a/laud WM IUlaHa
UCCIIEOBAHUS C YYETOM HMEIOIIHUXCS PECypCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHpPOBATH MpeJiaraéMble BApHAHTHI PEILICHUI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIH HHTEJJICKT:

JlaBaTh aJIeKBATHYIO OLIEHKY CUTYAllMH U MpeJyiarath iaH e€ U3MEHEHUs;
OOBSACHATh TMPUUYUHBI JOCTHXKEHUSI (HEIOCTHXKEHHS) pe3yJbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBHI B JIEATEILHOCTH (B TOM YHUCIIE B XOJ BHITOJIHEHHS (PU3NYECKOTO
UCCJICIOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB, M3MEHUBIIUXCS
CUTYallUi, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO JIPYroro YejoBeKa B XOJI€ Cropa WK AUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroOro;

npu3HaBaTh CBOE MpPaBO HAa OMIMOKY MpHU pElIeHWH (U3MYECKUX 3a7ad WU B
YTBEPKACHUSAX HA HAYUHBIE TEMBI M TAKOE 7K€ MIPABO JAPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy oO0ydenust B 7 Kjaacce IpeIMETHBIE pe3ybTaThl HA 0a30BOM YPOBHE JTOJDKHBI
OoTpakaTh C(OPMHUPOBAHHOCTH Y OOYJAIOITUXCS YMCHHIMA:

UCIIONIb30BaTh TMOHATHS: (PU3NYECKHE W XUMUYECKHUE SIBICHUS, HAOIIOJIEHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHUIIBI (PU3NYECKUX BEIIUYUH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUS BEIIeCTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUIECKOE
IBWKEHHE (pPAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIHUHENHOE), TpaeKTopus,
paBHOJCHUCTBYIOIMAs cwia, nedopmarus (ympyras, MJIacTHYecKasi), HEBECOMOCTh,
COOOIIAIOIINECS COCYBL;

paznuyatrh sBlIeHUs (aud@ys3us, TEIIOBOE ABMKCHUE YACTHI[ BEIIECTBA,
PaBHOMEPHOE JIBM)KCHHE, HEPABHOMEPHOE IBHM)KEHUE, WHEPLHUs, B3aUMOJCHCTBUE
TEJI, PABHOBECHUE TBEPABIX TEII C 3aKPEIVIEHHON OChIO BPAIIEHUs, IEpeaayda 1aBIeHUs
TBEPABIMU TEJIAMH, KUJAKOCTSIMU M Ta3aMH, aTMOC(HEpPHOE JTaBJICHUE, IUIABAHUE TE,
MpeBpalIEHUS MEXaHUUECKON YHEPTHH ) IO ONMHUCAHUIO X XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3NUECKUX SIBIICHUIN B OKPYXKaIOIIEM MUPE,
B TOM 4McClie PU3NUECKUE SIBICHUS B MPUPOJIC: IPUMEPHI ABUKEHUS C PA3IUYHBIMU
CKOpPOCTSMHU B JKMBOM W HEKHMBOU NPUPOAE, AECHUCTBUE CUJIBI TPEHUS B MPUPOJE U
TEXHUKE, BIUSHUE aTMOC(EPHOro JaBICHUS HA XUBOW OpraHu3M, IJIABaHUE PbIO,



phlUary B TeJie YeJIOBEKa, MPU ATOM MEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel H (PU3NUECKUE SBICHUS, UCIOIb3Ys
dbuznveckue BeTuuuHbl (Macca, 00bEM, IIIOTHOCTDH BELIECTBA, BPEMSI, yTh, CKOPOCTb,
CpeaHssl CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TENa, CUJla TPCHUS, TaBJICHHE
(TBEpHoro Temna, JKUIKOCTH, Ta3a), BHITAJKHUBAIOIIAS CHUJIa, MEXaHUYeCKas padorta,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHWJIbI, KO3(P(OUIIMEHT TMOJE3HOr0 JEeUCTBUS
MEXaHW3MOB, KHUHETUUECKas U TTOTCHI[MAIbHAS YHEPTHs), IPU ONMKUCAHUU MPABUIHHO
TPakToOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYMH, WX OOO3HAUCHUS U
eIUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO
bU3UYECKYI0 BEIUYMHY C JAPYTUMU BEIUYUHAMH, CTPOUTH T'padUKH H3yUYCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBa Tel, (DU3WUYECKUE SIBICHHUS M TPOLIECCHI, HCIOIb3Ys
npaBujia CIOXKEHUs cuil (B0JIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, TpaBUIO paBHOBECHs pbluara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH,
3aKOH COXpAHEHMS MEXaHWYECKOW »HHEpPruy, INpU HTOM [1aBaTh CJOBECHYIO
dbopMyTUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MaTEMAaTHYECKOE BhIPAKEHUE;

OOBSICHATh (DU3WUYECKUE SIBIICHMS, MPOILIECChI U CBOMCTBA TEJI, B TOM YHCJIE W B
KOHTEKCTE CUTyalluii IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH TPUUNHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JOTrMYECKUX IIaroB ¢ OMOpoil Ha
1-2 wu3yyeHHBIX CBOMCTBa (HU3MYECKUX SBICHUHM, (PU3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemiatb pacy€THble 3adaud B 1—2 JEHCTBUS, HUCHOJIB3YSd 3aKOHBI U (HOPMYIIBI,
CBS3BIBAIONINE (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBHUS 3aJauu
3aMKChIBaTh KPATKOE YCIIOBUE, MOACTABIATH (DU3UUYECKHUE BEIUYUHBI B (DOPMYIBI U
IPOBOAUTH PACUEThI, HAXOIUThH CIIPABOYHBIC JTaHHbBIC, HEOOXOAUMBIE ISl PEIICHHUS
3aJiay, OLIEHUBATh PEATHUCTUYHOCTh OTYYCHHOU (PU3NYECKOI BETHMUNHBI;
pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh TPU TMOMOIIN (PU3HMUECKUX
METOJIOB, B OIIMCAHWM HCCIIEJAOBAHMS BBIACIATH IPOBEPSIEMOE IPEAINOI0KEHUE
(rumore3y), pa3auyaTh M HUHTEPIPETUPOBATH IMOJYYEHHBIA pPE3ybTaT, HAXOIUTH
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOBI IO €T0 PE3yJbTaTaM;

MIPOBOJIUTH OIBITHI TTO HAOTIOJCHUIO (DU3UIECKUX SIBICHUHA WU PU3NYECKUX CBOMCTB
Tela: (OpMyIHPOBATH MPOBEPSIEMBIE MPEINONOKEHUS, COOMpPAaTh YCTAHOBKY U3
MPEITOKEHHOTO 000PYI0BaHUS, 3aMMMCHIBATE X0/ OMBITa U (HOPMYITHPOBATH BHIBOJIHI;
BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHHU, MacChl TeIa, 00bEMA, CUIIBI U
TEMIIEpaTyphl C UCIIOJIB30BAHUEM AHAJIIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH
MMOKa3aHus MPpHOOPOB ¢ yUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH U3MEPEHUI;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DU3NYECKON BETUYUHBI OT JPYroH ¢
UCIIOJb30BAaHUEM  TMPSAMBIX  W3MEPEHUM  (3aBUCMUMOCTH MYTH  PABHOMEPHO
JBUKYIIETOCS Tela OT BPEMEHU JIBUXKEHUS TeJla, CUJIbl TPEHUS CKOJILKEHUSI OT Beca
Tena, KauyecTBa OOpabOTKU MOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHUSI OT
IJIOMIAIM COMPUKOCHOBEHHUSI TEJl, CHUJbl YNPYrOCTH OT YIJWHEHUS MPYXKUHBI,



BBITAJIKMBAIOLIEH CUJIbI OT O0OBEMA MOTPYXKEHHOW YacCTU Tejla M OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TJyOHWHBI, HAa KOTOPYIO
MOTPYKEHO TEJIO, YCIOBU MlaBaHMs T€J, YCIOBHI paBHOBECHs phlyara U OJIOKOB),
y4acTBOBaTh B IJIJAHUPOBAHUM Y4E€OHOTO HCCIEAOBaHMs, COOMpATh YCTaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIeys MPEJI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl
MOJTYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIMYHMH B BHUJE MPEAJIOKEHHBIX TaOJIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUS (PU3NUYECKUX BEIMYUH (IJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOrO TeEJla, CUJAa TPEHHS CKOJIBKEHHS, JaBICHUE BO31yXa,
BBITAJIKMBAIOIAsl CWJIA, JEWCTBYIOIIas HA TMOTPYKEHHOE B KUAKOCTh TEINO,
KO3 (HUIMEHT TOJIE3HOr0 ACHCTBUS MPOCTHIX MEXaHU3MOB), CIAeAys MPEII0KEHHON
WHCTPYKIIMM: TIPU BBIMOJHEHUH HW3MEPEHUNM CcoOUpaTh HKCIEPUMEHTATLHYIO
YCTAHOBKY U BBIYMCIISITh 3HAUCHUE UCKOMOW BEJIMYUHBI;

coONI0aTh MpaBUiia TEXHUKU O€30MacHOCTH IMpu pabore ¢ 1abopaTOPHBIM
00opy10BaHUEM;

yYKa3bIBaTh TPUHIMUIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, OApOMETp, pblyar, MOJBUKHBIA U
HETOABVKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTepu30BaTh MNPHUHIUIBI JEUCTBUS HM3YYEHHBIX NPHOOPOB M TEXHUUYECKHUX
YCTPOWCTB C OMOpPOM HAa WX ONUCaHHS (B TOM YHCIIE: MOALIUIHUKHA, YCTPOHUCTBO
BOJONPOBO/IA, THIPABINYECKUI MpPecc, MAHOMETP, BBICOTOMED, MOPIIHEBOI HACOC,
apeoMeTp), UCTIONb3Ys 3HAHUSI O CBOWMCTBAaX (DU3MYECKUX SIBICHUN U HEOOXOIHUMBbIE
¢u3znueckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWH(MOPMAIMI0O O TMpUMEPaX) MTPAKTUYECKOTO
UCTIONIb30BaHUs (DU3UYECKUX 3HAHWM B TOBCEIHEBHOW >KU3HHM I OOECIeYeHUS
0e30IacHOCTH TpU OOpallleHHH ¢ MpuOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMHU,
COXpaHEHHUS 370pOBbS M COONIOACHHS HOPM DKOJIIOTMYECKOTO TIOBEIACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh OTOOP MCTOYHMKOB MHpopManmu B MHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEKOIIMXCA 3HAHUM U MYTEM
CpaBHEHHS PaA3UYHBIX HMCTOYHHKOB BBIAETATH HH(POpPMAIINIO, KOTOpas SBISETCS
MPOTHUBOPEUHNBOUN WIIM MOKET OBITh HEJJOCTOBEPHOM;

UCIIOJB30BaTh MPHU  BHINOJHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MUECKOro COJIepXkKaHWs, CIPaBOUYHBIE MaTepUajbl, PECYpChl CETH
Nutepuer, BnageTh MNpuUEMaMH KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHbBIE KPATKHE MMChbMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB HH(pOopMannu GU3NuecKoro cojiepxaHus, B TOM Ynciie MyOJuyHO eTaTh
KpaTKue COOOIIEHUSI O pe3yJibTaTaX MPOEKTOB WM YYEOHBIX HCCIEIOBAHUM, MpU
TOM TPaMOTHO KCHOJIb30BAaTh M3YUYCHHBIM MOHATUMHBIM anmapar Kypca (U3UKH,
COIIPOBOXJATh BBICTYIUJIEHHE NTPE3CHTALNEN;



MIPU BBITIOJHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAHUM paclpeesTh 00s13aHHOCTH B
rpyHIie B COOTBETCTBUU C IIOCTABICHHBIMHU 3aJa4yaMH, CIECAUTH 3a BBIIOJHEHUEM
IUIaHa JCHCTBUM, aJCKBAaTHO OIICHMBATh COOCTBEHHBLIM BKJIaJ B ACITCILHOCTH
TPYNIIbI, BBICTPAMBAaTh KOMMYHMKATHUBHOE B3aMMOJCHUCTBUE, YUYUTHIBAI MHEHHUE
OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kiiacce npeamMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

WCMOJI30BAaTh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHMSI BEIIECTBA, KpUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACHIILICHHBII W HEHACHIIEHHBIM Tap, BIAXHOCTh BO3AYyXa, TEMIEpaTypa,
BHYTPEHHSIS SHEPIrusi, TEIUIOBOUW JIBUTATENb, SJIEMEHTAPHBIN JJICKTPUUECKUN 3apsif,
AJIEKTPUYECKOE TOJI€, MPOBOJHUKA U JUDJICKTPUKHU, MOCTOSHHBIN JJIEKTPUUYECKUN
TOK, MArHUTHOE TMOJIE;

pasznuuath siBJICHUs (TEIJIOBOE pacIIMpeHue M CKaTue, Terionepeaada, TEIioBOe
paBHOBECHE, CMAauMBaHHUE, KaMWUISPHBIE SBICHUS, HWCMApeHUe, KOHACHCAIIMS,
IIaBjeHUe,  KpucTayuim3anus  (OTBEpJAEBaHUE),  KUIIGHHWE,  TeIulonepeaaya
(TeTUIONIPOBOHOCTD, KOHBEKITUS, U3TYUYCHHUE), MICKTPU3AIUS TEJl, B3aUMOJICHCTBUE
3apsiI0B, JEUCTBUS IJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOJICHCTBHUE
MAarHMTOB, JI€HCTBUE MATHUTHOTO I0JIS HAa MPOBOJHUK C TOKOM, DJIEKTPOMATHUTHAs
UHIYKLOHS) 10 ONHCAHUIO HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (PU3UUECKUX SIBJICHUI B OKPY>KaIOIIEM MHUPE,
B TOM uuciie (U3MYECKUE SIBICHUS B MPUPOJIE: TMOBEPXHOCTHOE HATSKEHUE U
KalWUISIPHBIE SIBIICHUS B NPHUPOJE, KPUCTAIUIBI B mpupone, usnydenue CouHIla,
3aMep3aHue BOAOEMOB, MOpPCKUE Opu3bl, 00pa30BaHME POCHI, TYMaHa, UHES, CHETa,
ANIEKTPUUECKHE SABJICHHUS B aTtMocdepe, dJICKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMuid, Apeid MOII0COB, pOJIb MATHUTHOTO TOJS JJIS KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE, IIPU ATOM MEPEBOUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUIA;

OMMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (UBMYECKHE SBICHUS, HCIIOIb3YS
dusznueckre BeIUYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIHsl, KOJIUYECTBO TEILIOTHI,
yAEIbHAs TEIUIOEMKOCTh BEIECTBA, YACIbHAS TEIUIOTA IUIABJICHUS, YJEJIbHAs
TEIUIOTa MapooOpa3oBaHus, yJeidbHasl TEIUIOTa CrOpaHUs TOIUIUBA, KOd(PHUIMeHT
MOJIE3HOTO JAEHCTBUSL TEIUIOBOM MAIIWMHBI, OTHOCUTEIBHAS BJIAXHOCTh BO3/YyXa,
AJIEKTPUYECKUM 3apsjl, CUJa TOKA, JJICKTPUYECKOE HAIPSIKEHUE, CONPOTHUBIICHUE
MPOBOJIHUKA, YACJIbHOE COMPOTUBIECHHE BEIIECTBa, paboTa U  MOIIHOCTb
AIEKTPUYECKOTO TOKA), IPU OMHCAHUHU MPABWIHHO TPAKTOBATh (PU3UUYECKHUA CMBICT
HCIIOIb3YEMbIX BEJIMUMH, 0003HAYEHUS U €AUHULIBI (PU3UUECKUX BEJIMYNH, HAXOUTh
(GopMyIibl, CBSI3bIBAIONINE TAHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMU BEIUUMHAMU,
CTPOUTH rpadUKy NU3YyUYECHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIUYUH;
XapaKTepu3oBaTh CBOMCTBa Tell, (DU3WUYECKUE SIBICHHUS M TMPOLECCHI, HCIOIb3Ys
OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHUM CTPOCHUS BEUIECTBA,



OPUHIMI CYHEPIO3ULUUA TOJIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsnaa, 3akoH Oma g ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKk0H COXpaHEHHUs
SHEPruu, NpPU TOM JABaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3aIMCHIBATH €0
MaTeMaTH4ECKOE BBIPAKEHUE;

OOBSACHATHh (PU3HUECKHE MPOLECCHl U CBOWCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyauuin MIPAKTUKOOPUEHTUPOBAHHOTO Xapaxkrepa: BBISIBIIAATh
MPUYUHHOCIEICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE M3 1—2 JIOTMUECKHUX ILIAroB C
ornopoi Ha 1-2 M3y4yeHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHUN, PU3NUYECKUX 3aKOHOB
WA 3aKOHOMEPHOCTEN;

pemiatb pacyéTHble 3adauyd B 2—3 JCHCTBUS, HUCIHOJIb3YS 3aKOHbI U (HOPMYIIBI,
CBs3bIBAIONIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHajiu3a YCIOBUS 3aJlayu
3aIUCBHIBAaTh KPAaTKOE YCIOBUE, BBISIBIATHh HEAOCTATOK JAHHBIX JJIS PELICHUS 3a/1a4H,
BbIOMpATH 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE J1JIsl €€ PelIeHHs], TPOBOAUTD PACUETHI
U CpaBHUBATH IOJIyYEHHOE 3Hay€HUE (PU3NYECKOM BEIUYMHBI C HM3BECTHBIMU
JTaHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh NPU TMOMOIIH (PU3HYECKHUX
METOAOB, MCIIOJNIb3YSl  OINHCAHUE  HCCIEIOBAaHUS, BBLACIATH  MPOBEPSEMOE
IPEANONIOKEHUE, OIIEHUBATh MPABUIBHOCTh IMOPSAJAKA MPOBEACHUS HCCIEIOBAHUS,
JeJ1aTh BBIBOJBI;

IPOBOAMUTH OMBITHI IO HAOTIOACHUIO (PU3UUECKUX SABJICHUM WU PU3NYECKUX CBOMCTB
Ten (KamwuIsipHbIe SBJICHUS, 3aBUCUMOCTb JIaBJIEHHS BO3AyXa OT ero oObéMa,
TEMIIEPATypbl, CKOPOCTHU IPOLIECCA OCTBIBAHUS W HAIPEBAaHUS IPU U3JIIYUYECHUHU OT
[BETa M3Jy4arouiel (IMOrIoIaroIIeil) TOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJBI OT
TEMIEPATypbl KUJAKOCTA M IUIOMIAAU €€ NOBEPXHOCTH, OHJIEKTPpU3ALUSA Tel U
B3aMMOJICMCTBUE 3JIEKTPUUYECKUX 3aPsIA0B, B3AUMOJAECHUCTBHAE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJu3aldsl MarHUTHBIX IIOJIEM NOCTOSSHHBIX MAarHUTOB, JEUCTBUS MAarHUTHOTO
MoJsi Ha TMPOBOJAHUK C TOKOM, CBOMCTBA DJJIEKTPOMAarHuTa, CBOMCTBA
ANEKTPOABUTATENII  TOCTOSHHOTO  TOKa):  (OpMyIupoBaTh  IMpOBEpsSEMbIe
NPEIINONOKEHUs, COOUpaTh YCTAHOBKY M3 MPEMAJIOKEHHOr0 00O0pYIOBaHMS,
OIMHCHIBATH XOJ OTIBITA U (HOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATH MIPSMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH BO3/1yXa,
CWJIBl TOKA, HAMPSOKCHHSI C HMCIOJIB30BAHHEM aHAJOTOBBIX MPUOOPOB M JATYMKOB
du3nUecKnX BENIWYWH, CPAaBHUBATH PE3yJbTaThl U3MEPEHUN C Y4YETOM 3aJaHHOU
a0COJIFOTHOM MOTPENTHOCTH;

MPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETMIUHBI OT IPYTOH C
MCITOJIb30BAaHUEM MPSAMBIX U3MEPEHH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOAHUKA OT
€ro JUIMHBI, IUIOLIaJU OIEPEYHOI0 CEYEHMSI M YAEIbHOTO CONIPOTHUBIICHUS BEILIECTBA
MPOBOJHUKA, CHJIBI TOKa, HWAYIIETO YE€pe3 NPOBOJHUK, OT HAMNPSKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHUE IIOCIIENOBATENBHOTO M IAPAJUIEIBHOTO COEIUHEHUN
MIPOBOJIHMKOB): TUIAHUPOBATh HCCIIEIOBAHUE, COOMpPATh YCTAHOBKY M BBIMIOJHSTH
U3MEPEHUs, Cleys NPeJI0KEHHOMY IIIaHy, (PUKCUPOBATh PE3YJIbTAThI IIOJYYEHHON



3aBUCUMOCTA B BHJI€ TaOMuIl U TpadUKOB, J€NaTh BBIBOJABI IO pe3yjibTaTaM
HCCJIEe1I0BAHMS;

MPOBOJIUTh KOCBEHHBIC U3MEPEHUSI (PU3nuecKuX BeIMYUH (ylelbHasl TEII0EMKOCTh
BEILECTBA, COMPOTUBIIEHNE IPOBOAHUKA, pa00OTa U MOIIHOCTh 3IEKTPUUECKOTO TOKA):
IJIAHUPOBaTh U3MEPEHUs, CcOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs
MPEIOKEHHON UHCTPYKIINU, U BEIYUCIISITH 3HAUCHUE BETUUUHBI;

coON0aTh TMpaBUiia TEXHUKU OE€30MacCHOCTH IMpu pabore ¢ 1aab0paTOPHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JACHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OMOPOM Ha MX OMHUCAaHUS (B TOM YHCJIE: CUCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEPMETP, BOJBTMETP, CUETUUK DIICKTPUUICCKOU
SHEPIuM, DJICKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTEIbHBIC JJICKTPONPUOOPHI
(mpuMepbl), IEKTPUUECKUE TMPEAOXPAHUTENIH, IICKTPOMATHUT, DJIEKTPOIBUTATEND
MOCTOSIHHOTO TOKa), MCMOJB3ysl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBICHUM U
HeoOXxoauMbIe (PU3UYECKHIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPUTEIIbHBIC MPUOOPHI 1O
CXeMaM U CXeMaTUYHBIM PUCYHKaM (’KUIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CrOPaHUs, JICKTPOCKOT, PEOCTaT), COCTABIATh
CXEMBI JIEKTPUUYECKUX LIETIEH € MOCIEA0BATEIbHBIM U NapaJUIEIbHBIM COEINHEHUEM
AJIIEMEHTOB, pa3inuyasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETeH;
OPUBOJIUTH TpPUMEPHl (HAXOAUTh HWHGOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUs (DU3MYECKUX 3HAHWM B TOBCEIHEBHOM >KU3HHM Mg OOecredeHUs
0e30macHOCTH TpH OOpallleHud ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUS 370pOBbS M COONIOACHHUS HOPM DKOJIOTMYECKOTO TIOBEIACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TOUCK MHGOpMaIMK (PU3NUecKoro cojepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM M MYTEM CpPaBHEHHUS JOMOIHUTEIbHBIX HCTOUYHHUKOB
BBIIENSATh MHGOPMAIIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBOU HIIM MOMKET OBITh
HEJI0CTOBEPHOM;

WCIIOJI30BaTh TPH  BBIMIOJIHEHUHM YYEOHBIX 3aJlaHUl  HAyYHO-TIOMYJISPHYIO
TUTEpaTypy (PU3NYECKOTO COJEP)KaHUS, CIPABOYHBIC MaTepUalbl, PECypChl CETU
WNuTtepHer, BiaaeTh mnpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIC M KPATKHWE YCTHBIE COOOIICHUS, 00001Ias
nH(OPMAITNIO U3 HECKOIBKUX UCTOYHUKOB (DU3UYECKOTO COJEPIKAHUS, B TOM UHUCIIE
nyOMUYHO TPEACTABIATh PE3YNbTaThl MPOSKTHON WM  HMCCIIEIOBATEIhCKON
NEeATEeNbHOCTHU, IPU 3TOM IPaMOTHO KUCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBIN anmapar
Kypca (pu3uKu, CONpOBOKIATh BRICTYIJICHUE MPE3EHTALIUECH;

MIPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB W MCCIEAOBAaHUN (PU3UMUECKUX MPOIECCOB
pacrpenensTh 00s3aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABJICHHBIMU 33/1a4aMH,
CIeIUTh 3a BBHINOJHEHUEM IUIaHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJIEKBAaTHO



OLICHUBATH COOCTBEHHBIN BKJIad B  ACATCIBHOCTH I'pyHIibl, BBICTparBaTb
KOMMYHHUKAaTUBHOC BSaHMOHCfICTBI/Ie, IMPOABJIAIA TOTOBHOCTL pa3peuiaTb KOH(i)J'II/IKTBI.

K koH1y o0ydueHus B 9 kiacce npeamMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHSTHUSA: CHCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPAECKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTro  JBIKEHHs,  Jedopmanus  (yopyras,
IlacTU4YecKasl), TpPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, UEHTP TAKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TENa, pPaBHOBECHE, MEXaHMYECKUE KoJieOaHWs M BOJHBL, 3BYK, HHQPa3ByK U
yIABTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JaJbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U MOTJIOIIEeH s, anbda, OeTa-
U TaMMa-U3JIy4eHUs!, U30TOIbI, SIFICPHAsI SJHEPIeTHKA;

pasnuyarh sIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE IBHKEHUE,
PaBHOYCKOPEHHOE  NPSIMOJUHEHHOE JBW)XKEHHE, CBOOOJHOE TMaJeHUEe  Tell,
pPaBHOMEPHOE JBUXKEHHUE II0 OKPYXHOCTH, B3aUMOJEHCTBUE TEJl, PEaKTHUBHOE
JIBUKEHUE, KolebaTenpHOe ABMKEHHUE (3aTyXalolIUe U BBIHYXKJICHHbIE KOJEOaHMs),
pE30HAHC,  BOJIHOBOE  JBMKEHHE,  OTpPaXC€HUE  3BYyKa,  MPAMOJUHEHHOE
pacnupocTpaHeHHe, OTpaXX€HHWE U TMPEJOMJIEHHE CBEeTa, IOJHOEe BHYTpPEHHEE
OTpa’KEHUE CBETA, Pa3jokKeHHE OEOro cBeTa B CIEKTP U CIOKEHHUE CIEKTPaIbHBIX
[[BETOB, JMCIIEPCHUsl CBETa, ECTECTBEHHAs pPaJWOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEHYaTOro CIEKTpa M3Iy4YeHHs) MO OMMCAHMIO MX XapaKTEPHBIX CBOMCTB M HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUN B OKPYKAIOIIEM MHpE
(B ToM uucie (u3MUECKUE SIBICHUS B MPUPOJAE: NPUIMBBI U OTIUBBI, JBHKEHUE
wianerT CoOJHEYHOHM CHUCTEMBI, PEAKTUBHOE JIBUJKEHHE JKMBBIX OpraHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMM, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH,
9X0, IIBETa TE€J, ONTUYECKHE SBICHUA B NPUPOJE, OHOIOrHMYECKOe JEHCTBHE
BUAMMOIO, YJIBTPa(QHUOJIETOBOIO M PEHTICHOBCKOTO H3JIyYE€HUHN, €CTECTBEHHbIN
paZvoOaKTUBHBIA (POH, KOCMUUYECKUE JYUH, PAJIUOAKTUBHOE MU3JIy4E€HUE MPHUPOIHBIX
MUHEPAJIOB, 1EHCTBUE PAJJUOAKTUBHBIX U31yUYE€HNUI Ha OPraHU3M YEJI0BEKA), IPU 3TOM
NEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B Y4eOHYI0, BBIIETATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKM) GU3HUECKUX SBICHUIA;

ONHUCHIBATh HM3YyUYEHHBIE CBOWCTBA Tel U (U3MUECKHUE SIBICHUS, HCIOIB3YS
(¢u3nyeckre BeTUUMHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTh TeJla P HEPAaBHOMEPHOM
JBUKEHUH, YCKOPEHHE, IEPEMEIICHHE, ITyTh, YTJI0Bask CKOPOCTh, CHJIA TPEHHUS, CHUIIA
YIPYTOCTH, CHUJIA TAKECTH, YCKOPEHUE CBOOOIHOTO MaIeHUs, BEC TeJIa, UMITYJIbC Tea,
UMIYJIBC CHUJIbI, MEXaHWYecKasi paboTa U MOIIHOCTb, MOTEHIMAIbHAS YHEPTHs Tea,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIUs CHKATON MPYKUHBI,
KMHETUYECKasl JHEpPrus, IIOJIHAsI MEXaHW4YecKas OJHeprus, IepuoJl M 4YacToTa
KOJ€OaHMH, JUIMHA BOJHBI, T'POMKOCTh 3BYKa W BBICOTa TOHA, CKOPOCTb CBETa,
MOKa3aTejb MPEJIOMJIEHUS Cpelpl), IpPU ONUCAHUU MPABUIBHO TPAKTOBATH
(pU3HYECKHI CMBICI UCTIOJIB3YEMBIX BEJIMYMH, 0003HAYEHUS U €IUHULIBI (PU3HYECKHUX



BEJIMYUH, HAXOJUTh (DOPMYIIbI, CBA3BIBAIOIINE JTaHHYIO (PU3NUECKYIO0 BEIUYUHY C
IPYTUMU BEIWYMHAMHU, CTPOUTHh TpaPUKH HM3YUYEHHBIX 3aBUCUMOCTEH (DU3NUYECKUX
BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TN, PU3NUECKUE SIBICHUS U TPOIIECCHI, UCTIONB3YS 3aKOH
COXpaHEHHMS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHIUIT CYNEPIO3ULIMHU CHII,
MPUHIIAIT OTHOCUTEIBHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHbl OTPAXEHUS U TMPEJOMJICHUS CBETa, 3aKOHBl COXpaHEHUs
3apsiIOBOTO M MAacCOBOTO 4YHCEN MpHU SIACPHBIX pEaKIUsAX, MPU STOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €I0 MAaTEMAaTUUYECKOE BHIPAKEHUE;
OOBSICHATh (hU3UYECKUE TPOIIECChl W CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluil  MPAaKTUKOOPUEHTHUPOBAHHOTO  XapaKTepa: BBIABISATH  MPUUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOPOM Ha
2-3 WU3Yy4YeHHBIX CBOMCTBa (UBUYECKUX SBICHUN, (PU3NUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemare pacy€THbIE 3ajaud (OMUpaloIIUecs Ha CHCTeMy W3 2-3 ypaBHEHHUN),
UCIIONIB3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAOIINE (DU3UYCCKUE BEIUYUHBI: HA OCHOBE
aHaJu3a YCJIOBHS 3aJlayd 3alMChIBATh KPATKOE YCIIOBHE, BBISBISATH HEIOCTAIOIIUE
WM W30BITOUHBIC JIaHHBIC, BBIOUpPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIC ISt
pElIeHHs], TPOBOAUTH PACUETHI U OLICHUBAThH PEATUCTUYHOCTD MOJIY4YEHHOTO 3HaUCHUS
(buznuecKoi BeTUYHHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh MPH MOMOIIN (U3HUECKUX
METOJIOB, HCIOJIb3ySd  ONUCAaHWE  HUCCJIEAOBAHMS, BBIACIATH  MPOBEPSEMOE
NPENIOJNIOKEHUE, OLIEHWBATh MPABUIBHOCTh MOPSIKAa MPOBEACHHS HCCIEIOBaHUS,
JIeNaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;
IPOBOAMUTH OMBITHI IO HAOTIOACHUIO (DU3UYECKUX SIBJICHUN WIN PU3NYECKUX CBOMCTB
TeN (M3ydeHne BTOporo 3akoHa HproToHa, 3aK0HA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja KojieOaHui MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTU MPY>KUHBI
M HE3aBUCHUMOCTb OT AaMIUIUTYJIbl MalblX KoJIeOaHWUH, MPSMOIHHEIHOE
pacnpoCcTpaHEHHE CBETa, PA3NOKEHUE OEIOTO CBETa B CIIEKTP, M3YYCHUE CBOMCTB
M300paKEHUA B TUIOCKOM 3€pKajie ¥ CBOMCTB M300paKEeHUS IIpeaAMeTa B coOuparomiei
TUH3e, HAONIONCHWE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB  W3IYyYCHHUS):
CaMOCTOSITEJILHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa 000pyaoBaHUS,
OTHCHIBATH XOJI OTIBITA U €r0 PE3YIbTATHI, HOPMYITUPOBATH BHIBOIBI;

MPOBOJIUTH MPU HEOOXOAUMOCTH CEpPUI0 MPSIMBIX MU3MEPEHHM, ONpenensis CpelHee
3HAUCHWE W3MEpSIeMOil BEeNWYUHBI ((POKYCHOE pacCTOSHHE COOMPAOIICH JIMH3BI),
000CHOBBIBATH BBIOOP CIIOCO0A M3MEPEHUS (M3MEPUTEIBHOTO TPUO0pPa);

MPOBOJIUTH MCCIIEIOBAHNUE 3aBUCUMOCTEHN (DM3MUECKUX BEIIMYWH C HCIIOJIH30BAaHUEM
NpSIMBIX U3MEPEHUN (3aBUCUMOCTh NYyTH OT BpPEMEHH IMPU PABHOYCKOPEHHOM
NBIKEHUH O€3 HauyadbHOM CKOpPOCTH, Iepuoja KojeOaHud MareMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yTJIa OTPA)KEHUS CBETa OT yIJia MaJIeHUs u
yTJia MPEeJIOMIICHHS OT yTJla MaJeHuUs ): INIAHUPOBATh UCCIIEIOBAHKE, CAMOCTOSTEIILHO
coOuparb yCTAaHOBKY, (DUKCUPOBATh pe3yJibTaThl MOJYYEHHOW 3aBUCUMOCTHU



bU3MYeCKUX BETUYUH B BUJAC TaOIUIl U rpadUKOB, I€JIaTh BHIBOJLI MO pe3yibTaTaM
HCCJIEe1I0BAHMS;

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (PU3NUECKUX BEIMYHUH (CPEIHSS] CKOPOCTh U
YCKOpPEHHE Tela NpH PaBHOYCKOPEHHOM JIBJKEHUHU, YCKOPEHHE CBOOOJHOIO
najJieHus, >KECTKOCTh MPY>KUHBI, KOAPDUIIMEHT TPEHUS CKOIBKEHUS, MEXaHUUeCKast
paboTa 1 MOIIHOCTh, YaCTOTa ¥ NEPUOJ] KOJIEOAHUN MAaTEMAaTUYECKOTO U MPY>KUHHOTO
MasATHUKOB, OINTHYECKass CWJIa coOuparouleil JUH3bI, pPaJUOaKTUBHBIA (POH):
IJIAHUPOBATh U3MEPEHUsI, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOTHSTH
WU3MEPEHUs, CIIeys MPEI0KEHHON MHCTPYKIIUH, BEIYUCIISITE 3HAYEHUE BETUYUHBI U
aHANIM3UPOBATH TMOJIYYEHHbIE pe3yJbTaThl € YYE€TOM 3aJaHHOM MOTPEIIHOCTH
U3MEpPEHU;

coON0aTh MpaBuUilia TEXHUKU OE€30MacHOCTH Mpu pabore ¢ 1aabOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (DU3MYECKUX MOJENeil: MarepuanbHas
TOUYKa, aOCOJIOTHO TBEPJOE TENO, TOYCHUHBIH MCTOYHUK CBETA, JIy4d, TOHKAs JIMH3A,
IUTAaHEeTapHasi MOJEJIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIUIBI JACHCTBUS HW3YUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha HX ONHUCAHHUS (B TOM YHCIE: CIHIOMETpP, JaTUYUKH
NOJIOKEHUS, PACCTOSHUSI M YCKOPEHHMs, paKeTa, »HXOJOT, OYKH, IEPHUCKOIL,
¢doToamnmapar, ONTHYECKHUE CBETOBOIbI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBJICHUN U HEOOXOIUMBIE (U3HUUECKUE
3aKOHOMEPHOCTH;

UCITIOJI30BATh CXEMBI M CXEMAaTUYHbIE PUCYHKH N3YUYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKHUX MPOIECCOB MPH PEIICHUU Y4eOHO-
NPAKTUYECKUX 3a]]a4, ONTUYECKUE CXEMBI JIIsl TOCTPOCHHS N300paKEHUH B TNIOCKOM
3epKalie u cobuparoie JMH3e;

OPUBOJIUTH TPUMEPHl (HAXOAUTh HWHGOpPMALMIO O TMpUMEpax) MPAKTUIECKOTO
UCTIONIb30BaHMs (DU3MYECKUX 3HAHWM B TMOBCEIHEBHOW >KM3HH A OOECreYeHUs
0e3omacHOCTH TPH OOpalleHud ¢ TpUOOpaMH M TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUsl 370pPOBbS U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO TOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYHIECTBIISITh TMOWUCK wuHPopManuu (u3ndeckoro cojaepkanus B HHTepHere,
CaMOCTOATEILHO (DOPMYIHPYSI TMOMCKOBBIA 3aMpoC, HAXOAUTh MYTH OMPEICICHUS
JIOCTOBEPHOCTH TMOJY4eHHON HWH(OpMalMM Ha OCHOBE HMEIOUIUXCS 3HAHUU U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJB30BaTh MPU  BHIOJIHEHUM Y4YEOHBIX 3aJaHUM  HAYyYHO-TIOMYJSIPHYIO
auTepaTypy (PU3MUECKOTro COJIepXaHWs, CIPaBOYHBIE MaTepuajbl, PECYpChl CETH
Nutepuer, BnageTh MNpuEéMaMH KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
WH(pOPMALIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbBIEC MMCHbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE HH(GOpPMALIUU
U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOIO COACpP)KAHMS, MyOJIMYHO MPEICTABISATH
pe3yAbTaThl NPOSKTHOMN WM UCCIIEI0BATENILCKON AESTEIbHOCTH, IPU 3TOM I'PAMOTHO



MCIIOJIb30BaTh M3yYEHHBIM MOHATUHHBIN ammapaT U3y4yaeMoro pasjena (pU3uKU U
COMPOBOX/JIaTh BBICTYIUIEHUE NpE3eHTaueld ¢ y4€TOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrtpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [{OK
11 O} - 2
M3Hia - Hayka o fipupose https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HIBHHACCIIE BETHHMHBL https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. [lepBoHayaibHbIe CBEICeHUS 0 CTPOCHUM BellleCTBA
bu6moreka [IOK
2.1 C 1
TpocHHe BemecTsa https://m.eds00.ru/7f416194
99 JBrmykeHre u B3aMOACHCTBUE YaCTHUII 5 1 bubnuoreka [{OK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 Ar 2
PETATHLIC COCTOAMMUA BellecTa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHIICCKOT ABHACHAC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bubmotera [JOK

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




bubnuoreka [IOK
33 Cuta. Buat cin 14 2 https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. /laBjienue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaya nqaBineHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [{OK
42 Jlaprierue KuAKOCTH ° https://m.edsoo.ru/7f416194
bubmmoreka [{OK
4.3 ATMOCpepHOE JaBerie 6 https://m.edso0.ru/7f416194
44 JlelicTBUE JKUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora 1 MOIIHOCTB. JHEPrUst
bu6moreka [IOK
>1 PaoTa 1 moutsocTs 3 1 https://m.eds00.ru/7f416194
bu6moreka [IOK
52 TpocTIe MeXaHHMEI ° . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
>3 Mexaritecias ouepris 4 . https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12

8 KUIACC

Ne i/

Koan4yecTBO 4acoB




HaumeHnoBaHue pa3esioB U TeM DJIeKTPOHHBbIE
NpOrpaMmblI Beero Kontposbnubie | I[IpakTtuuyeckue | (uudpoBbie)
padoThI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
Paznen 1. TensioBble siBeHUs
. bubnuoreka [JOK
1.1 7
CTpoetiiie u CBOMCTBa BellecTsa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
12 Tertopbie mpouecch 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paspen 2. DilekTpuYecKre  MATHUTHBIE SIBJICHUS
91 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE TElla 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 [TocToSTHHBIN 3EKTPUUECKUAN TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6moreka [IOK
23 Marmurible SBeHIs 0 L 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 4
FICKTPOMATHITHA MK https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KJIACC
HaumeHnoBaHue pa3iejioB U TeM KosnuecTo yacos
Ne i/ DJIEeKTPOHHBIE
NporpamMmsbl Bcero Konrtpoabnbie | IIpakTnueckue
(uudpossbIe)
padoThI padoThI




o0pa3oBaTte/ibHbIE
pecypchbl

Pa3zgen 1. Mexanndeckue iBJICHUSA

11 MexaHn4eckoe JIBMKEHHE U CTIOCOOBI €T0 10 bu6mmoreka [{OK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
1.2 B 2
SAUMOICHCTBHIE Tel 0 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1. 1
3 3axourr coxpaneHua 0 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3pen 2. Mexannyeckue KoJj1e0aHus1 M BOJHBI
bu6moreka [IOK
2.1 M 7
CXAHUUCCKHE KONICOaNuS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 M .3 8
CXAHMACCKHIE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3znesn 3. DileKTpOMArHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

31 DJIEKTPOMArHuTHOE MOJIE U 6 bubnuoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBbI€E IBJICHUSA
4.1 3aKoHBI pacOpoOCTpaHCHHUS CBETa 6 bubmmorera [JOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JI 6
WH3BI U ONITHYECKHUE MTPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHnue 6e10ro cBeTa B CIEKTP 3 Bubmorexa LIOK

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




Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SABJIEHUS
bu6mmoreka [IOK
A nu
5 CITyCKaHUE U IMOIJIOLIEHUE CBETAa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
5.2 C 1
TPOCHHE STOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 A 7 1
JIEpPHBIC PEAKIINH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTebHO-0000 a0 1M MOYJIb
6.1 [ToBTOpEeHME M 0000IMIEHNE COACPIKAHUS 9 5 bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nka — Hayka o npupoje. SABineHus
pupoapl. U3ndecKue SBICHUS

dusmnyeckune aBneHns

du3nueckre BEIMIUHEI B UX HU3MEPCHUC

Ypok-uccnenoanue "N3mepenne
TeMIIepaTypbl IPU MOMOUIH KUIKOCTHOTO
TepMOMETpPA U TaTYMKa TEMIIEpaTyphl"

Kak ¢u3uka u apyrue ectecTBeHHbIE HAYKU
M3y4aroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo no3HaHus. Onrcanue Gu3nYecKux
SIBJIEHUH C IIOMOIILIO MOJZIEIEN

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

Ypoxk-uccnenoanue "[IpoBepka runoTesbl:
JAIbHOCTH MOJETA MIapuKa, MyIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTA MycKa"

Crpoenue BemecTBa. OMBITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE
BEIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

Z[BI/I)KCHI/IC JacTull BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenopanue «OnbITHI MO
HaOIIOICHUIO TETJIOBOTO PACIIMPEHUS
ra3oB»

10

AFpeFaTHLIC COCTOAHHA BCIICCTBA




B3anmocBs3b MEXY CBOMCTBAMU BEILIECTB B
pa3HbIX arperaTHbIX COCTOSIHUAX U UX

bubmuoreka [JOK

1 ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI
12 Mexannueckoe aBrxeHne. PaBHoMepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE JIBUJKCHHE https://m.edsoo.ru/ff0a05c6
bubmmoreka [{OK
13 CKopocts. EAuHHLb CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer mytn u BpeMeHU ABUKEHUS brmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3axon unepuun. BzanMoaencresue
15 Teln EaK MIpUYrHA I/ISMPCHCHI/ISI CKOPOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0a0c10
JIBYDKCHUSI TEIT
16 IInoTHOCTH BemiecTBa. Pacuer maccel u bu6moreka [IOK
o0bema Tesna 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemenne 3agau mo treme "I1m0THOCTD bubmuorexa [IOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydenue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MPYXUHBI OT MPUIOKEHHON CHITBD)
21 SIBnenue TsaroreHus. Cuma TSKECTU
CBs13b MEXy CHIION TSXKECTU U MAcCOM Telna.
22 Bec tena. Pemenne 3aga4u mo teme "Cuia bubmorexa [IOK
" https://m.edsoo.ru/ff0a1778
TSKECTH
23 Cuna TsKecTH Ha IpYTUX IUIaHEeTax. bubnuoreka [IOK

duznueckue XapaKTCPpUCTUKH TIVIAHCT

https://m.edsoo.ru/ff0a1502




bubmuoreka [JOK

24 H3mepenue cuit. JJmHaMomer
p A p https://m.edsoo.ru/ff0al8cc
CrnoxeHue IByX CHJI, HallPaBJIEHHBIX 1O bubnmoreka [JOK
25 N 9 .
OJHOM npsiMOi. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0a1778
26 PelueHune 3agay no teme bubmmoreka [{OK
"PaBHogewcTeytoas cmn" https://m.edsoo.ru/ff0ala70
7 TpeHne CKONbXEHUS 1 TPEHUe Nokos. TpeHue
B Npupoae 1 TeXHUKe
JlabGopatopHas pabota «M3yyeHne
3aBMCMMOCTU CUITbl TPEHUS CKOSNBXEHUS OT bubmmoreka [{OK
28
CWIbl AaBMeHUs U XxapakTepa https://m.edsoo.ru/ff0alb9c
COMpUKacaloLLMXCS NMOBEPXHOCTEN»
P :«B
29| pacmiscios usoGpaKerme onm, G BuGmorera 1K
: y : ' ' https://m.edsoo.ru/ff0alcc8
«PaBHOgencTBytoLWas cun»
KoHTponbHasi paboTta no remam:
30 «MexaHun4deckoe aBuxeHue», «Macca,
NMIoOTHOCTbY, «Bec Tenay, «["paduyeckoe
n3obpaxeHune cuny, «Cunbi»
31 HaeneHune. Cnocobbl yMeHbLUEHUS U bu6mmoreka [IOK
yBENMYEHUS AaBrneHns https://m.edsoo.ru/ff0alde0
30 Pewenune 3agay no teme "[aBneHune TBepAbIX
Ten"
33 [aBneHue rasa. 3aBMCUMOCTb [aBeHUs rasa bu6mmoreka [JOK
oT 06béMa, TemnepaTypbl https://m.edsoo.ru/ff0a20a6
34 Mepenaya gaBneHus TBEPAbLIMU TeNnamu, bu6mmoreka [JOK
KWAKOCTAMMU U ra3amu. 3akoH MNackanga https://m.edsoo.ru/ff0a2376
35 [laBneHve B )XMOKOCTU U ra3e, Bbi3BaHHOE bu6mmoreka [JOK
OeNCTBUEM CUTTbl TAXECTU https://m.edsoo.ru/ff0a25b0
36 Pemenne 3agau mo teme «JlaBneHue B bu6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2718
bu6mmoreka [JOK
37 Coobmarormumecs: cocyzbl 1

https://m.edsoo.ru/ff0a2826




bubmuoreka [JOK

38 Pnapagmieckuit npece htps://m.edsoo.ru/ff0a2970
39 Manowmetpsl. [TopiiHeBo KHUIKOCTHBIN bubmuoreka [IOK
Hacoc https://m.edsoo.ru/ff0a3136
Atmocdepa 3emun. [Tpuanner
40 CYIIIECTBOBAHUS BO3AYIIIHON 00O0JIOYKH
3emuu.
bubmmoreka [{OK
41 Bec Bo3nyxa. ATmocdepHoe naBiieHne httos://m.edsoo.ru/ff0a2bsa
42 N3mepenue armocdeproro napneHus. OnbIT bubnuoteka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2b5a
43 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHUS OT bubmuorexa [JOK
BBICOTBI HAJT yDOBHEM MOPS https://m.edsoo.ru/ff0a2da8
44 Bbapomertp-anepoun. AtmochepHoe qaBieHne bubnuoreka [IOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenne 3agau mo reme " AtmochepHoe bubmuorexa [JOK
naBieHue" https://m.edsoo.ru/ff0a2fc4
46 JlelicTBUE KUJIKOCTH U Ta3a HAa MOTPYKEHHOE
B HUX TeJ0. ApXUMeI0Ba cuila
. Y bu6mmoreka [JOK
47 PelueHne 3agay no teme "Apxumenosa cuna https://m.edsoo.ru/ff0a3276
JlaGopaTtopHnas pabota «OnpeneneHue
48 BLIT&EKI/IBEIOHlepﬁ CHUIBI, z[efII)CTI:ayfomeﬁ Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJ0, OTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCHMOCTH Beca Tea B bubnnoreka [JOK
BOJI€ OT 00bEMa NOrPYKEHHOH B KHUJKOCTb https://m.edsoo.ru/ff0a3514
4acTH Tena»
50 [InaBanue ten Bubmmorexa LIOK

https://m.edsoo.ru/ff0a3a96




JIaGoparopHas pabota "KoncrpynpoBanue

ol apeoMeTpa Wi KOHCTPYUPOBaHUE JIOAKU U 1
onpeeiaeHue e€ rpy30noab5EMHOCTH"
Pemrenue 3agau mo remam: «IlnaBanue
52 cynoB. Bo3ayxomnaBanuey, «/laBienue bubmorexa LHOK
. https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTpomsHas pabora o Teme «JlaBneHue
TBEPJIBIX TEJ, JKUJIKOCTEH U Ta30B»
bubmmoreka [{OK
>4 Mexanitecias padota https://m.edso0.ru/ff0a3f82
bubmmoreka [{OK
55 MomrocTs. EARHUNE! MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBAEMOM MPHU MOIBEME 0 JIECTHUIIE"
57 IIpocteie Mexanu3mbl. Peruar. PaBHoBecue
CHJI Ha pblyare
Peryaru B TexHuke, ObITY U IPUPO/IE.
58 JlabopaTtopHas pabota «lccnenoBanmne 0.5 bubmorexa IOK
B https://m.edsoo.ru/ff0a478e
YCJIOBUH PaBHOBECHS pbluara
59 Pemenne 3agau 1mo Teme «Y cI0BHUS bubnmuorexa [JOK
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koadduruent monesnoro aeicTeus
60 MexaHusma. Jlaboparopnas padora 0.5
«3mepenue KIIJI HaKJIOHHOM MIOCKOCTH»
61 Pemenue 3agau no teme "Pabora, bubmuoreka [JOK
MoiHocTh, KIT" https://m.edsoo.ru/ff0a4c48
62 Mexanuueckas sHeprus. Kunernueckas u bubnunoreka [JOK
MOTEHIMAJIbHAS SHEPT U https://m.edsoo.ru/ff0a4252
N bubmuoreka [JOK
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn

https://m.edsoo.ru/ff0a4360




YPOK-3KCIIEpUMEHT 10 TEME
"DKCEpUMEHTAIBHOE OIIPEAETICHUE
64 W3MEHEHUS KHHETUYECKON U TOTEHIUAIBHOMN 1 1
SHEPTUH MPHU CKATHIBAHUH TEJIA TIO
HaKJIOHHOM TuI0CcKOCTH"
65 KonTpomnsHas pabora o Teme «Pabora u 1 1
MOIITHOCTb. DHEPTUSI»
66 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
TeMme "MexaHn4decKkoe aBrokeHne" https://m.edsoo.ru/ff0a4ee6
Pesepubiit ypok. PaboTa ¢ TekcTamu no
67 teme "JlaBiaeHue TBEPABIX TEN, )KUAKOCTECH U 1 bubmorexa [TOK
. P ’ https://m.edsoo.ru/ff0a4ffe
razoB
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1
teMe "PaboTa. MomHocts. Dueprus”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara undgponbie
Tema ypoka Konrpoabusie | IIpakruueckue
n/n Beero H3ydyeHHusi = o0pa3oBaTesIbHbIE
padoTbI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKOI TEOPUU U UX OTIBITHBIE 1 Bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aToMOB U MOJIEKYJI 1




Moenu TBEpAOTO, )KUAKOTO U

bubmuoreka [JOK

3
ra3000pa3HOro COCTOSIHUI BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOUCTB TBEPAOTO, KHUIKOTO H
4 ra3000pa3HOro COCTOSHUH BEIIeCcTBa Ha
OCHOBE IOJIOKEHUI MOJIEKYJIAPHO-
KMHETUYECKOU TEOpUHU
) Kpucrannnueckue n amopdHsle Tena brbmmorexa LOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe pacmmpeHne U cxaThue bubmorexa HOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEeMIIEpaTypsl CO
CKOPOCTBIO TEIJIOBOTO JIBFXKCHUS YaCTHUII
9 Bayrpennsisa sueprusi. CriocoObl H”3BMEHEHHS bubnuoreka [IOK
BHYTPEHHEUN SHEPTUHN https://m.edsoo.ru/ff0a5c60
10 Bune! Tennonepenauu bubmmorera LOK
A ped https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "[Ipaktudeckoe
11 HfﬂOﬂbsoliHII)/Ie TenJIOBfIx CBOWICTB BEIIECTB Eubmaorexa HOK
| https://m.edsoo.ru/ff0a65c0
Y MaTepUajioB B LIEJSX SHEProcOepexeHus
12 KoaunuectBo TemnoTsl. Y aenbHas bubnmuoreka [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TennooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue
14 SIBJICHUS TEIUI00OMEHA MPU CMEIIMBAHUN Bubmmorexa LIOK
. . P Y https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsueit BOAbI
Pacyer konuvecTBa TEMIOTHI, HEOOXOIMMOTO
15 JUIsl HAarpeBaHMsI TeJla U BbIAEISIEMOTIO UM

IIpHU OXJIAXKICHUN




16 Jlaboparopnast pabota "Omnpenencaue bubnmoreka [JOK
yACJIbHOM TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMIMBa. Y IeJbHas TEIJIoTa bubnmoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue n oTBepaEeBaHUE
18 KPHUCTAJUIMYECKUX TEJ. Y AebHas TEIIoTa bubmorexa LHOK
P ’ https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JlabopaTtopHnast pabota "Onpenenenue bubnuoreka [JOK
YACIBbHOU TEIJIOTHI TIJIaBICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJIEHCAIHSI. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
21 napooOpazoBaHus U KOHJICHCAIIUH. bubnuoreka [IOK
3aBUCUMOCTD TEMITEPATypPhl KATICHUSI OT https://m.edsoo.ru/ff0a786¢
aTMOC(hepHOTO TaBJICHUS
Bnaxxnocts Boznyxa. JlabopaTopHas pabota
22 "OnpeneneHre OTHOCUTEIRHON BIIAKHOCTH bubmorexa LOK
P | https://m.edsoo.ru/ff0a7628
BO3JIyXa
93 Pemenue 3a1ay Ha onpe/esieHre BIaKHOCTH
BO3JlyXa
[IpuHIMIBI pabOTHI TEIJIOBLIX JBUTATENCH.
24 [TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CrOpaHus
o5 KIIJI renmoBoro aBurareis. TenaoBeie bubnuoreka [JOK
JIBUTATENH U 3aIIUTa OKPYKaIOIIeH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEeHHsI U MPEBPALCHHS SHEPTUN
B TEIUJIOBBIX Ipolieccax
[ToaroToBka K KOHTPOJBHON paboTe MO Teme
| bu6mmoreka [JOK
27 Tennosslie sBieHUs. MI3MeHeHne

arperaTHbIX COCTOSIHUM BCI_I_ICCTBa"

https://m.edsoo.ru/ff0a83f2




KontponsHas padora o Teme "TemioBbie

bubmuoreka [JOK

28 siBieHus. MI3MeHeHne arperaTHbIX COCTOSIHUM
" P https://m.edsoo.ru/ff0a86ae
BeIlleCTBa

29 Dnektpuzarus Ten. [[Ba pona
ANEKTPUUECKUX 3aPSII0B

30 VYpok-uccienoanue "IneKTpusaius Tel
MHIYKLIKEN U IPU CONPUKOCHOBEHUU"

31 B3aumonelicTBue 3apsKeHHBIX Tell. 3aKOH bubnnorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nose. HanpsokeHHOCTh

32 DIIEKTPHUECKOTO MoJIs. [IpuHIuI bubmmorexa [TOK

P P . https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3UITUH IICKTPUUECKHUX MOJICH
33 Hocurenu snekTpuyeckux 3apsijaos.
DneMmeHTapHbId 3apsia. CTpoeHne atoMa

34 [IpoBOIHKMKHY U TUAIEKTPUKHU. 3aKOH bubnuoreka [IOK
COXpAaHEHUS IIEKTPUYECKOTO 3apsjia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha TPUMEHEHUE CBOMCTB bubnuoreka [IOK
AIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIIOBUS €T0

36 cymecTBoBaHusl. VICTOUHUKH bubmorexa HOK

Y i https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jlericteue

38 AIIEKTPUYECKOTO MOJIS Ha TPOBOAHUKH U
JIUBJIEKTPUKHA"

39 DNEeKTpUUYECKU TOK B METAJUIAX, KUIKOCTSIX bubnunoreka [JOK
U raszax https://m.edsoo.ru/ff0a9838

40 DnekTpuyecKas 1enb U e€ COCTaBHbIC YacTH




Cuna toka. JlaboparopHas pabora

bubmuoreka [JOK

4 "N3mepeHue 1 peryimpoBaHUe CUIIbI TOKA" 05 https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpskeHue. BoabTmerp.
42 JIaboparopHas padota "M3mepeHue u 0.5 bubmmorexa [JOK
| https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HAPsHKCHUS
43 CornpoTHBIeHUE POBOAHUKA. Y IETBHOE bubnuorexa [JOK
COIIPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH
44 3IEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JUTMHBI, TUIOIIAIN https://m.edsoo.ru/ff0aa738
MONIEPEYHOro CeYeHUs U MaTtepuana”
45 3aBUCUMOCTbh CHJIBI TOKA OT HAMPSIKEHUS. bubmuorexa [JOK
3akoH OMa 15 ydacTKa nenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnast pabota "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UYILIETO Yepe3 1 bubmuorexa [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U MapasuieIbHOE
CO€JIMHEHUS POBOIHUKOB
JlaGopaTtopHnas padota "IIpoBepka npaBuia
48 CJI0’KEHUS HANPSHKEHUM MpU 1 bubnuoreka [JOK
MOCJIEIOBATEIIbHOM COCIMHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopaTtopHnas padora "IIpoBepka npaBuia
49 TUTSI CEJ'ILI 1:)roxa 1:IpI/I napanienbiOM ’ 1 bubmmorexa [IOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemrenue 3agau Ha npumeHeHue 3akoHa Oma bubnunoreka [JOK
JUISL Pa3JIMYHOTO COEAMHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTB AIIEKTPUIECKOTO TOKA. bubnunoreka [JOK

3akoH [Ixoyns-Jlenna

https://m.edsoo.ru/ff0ab124




JlaboparopHas padota "Onpenenenue

bubmuoreka [JOK

52 1
paboThI ¥ MOIITHOCTH JIEKTPUIECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJNEeKTPUYECKHUE LU U OTPeOnTeNn
53 3JIEKTpUYECcKoi 3Hepruu B ObITy. KopoTkoe Bubmorexa LIOK
' https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroToBka K KOHTPOJBLHOU paboOTe MO TEME
54 "DrekTpuueckue 3apsaabl. 3apsLKeHHBIC Tea bubnuorexa [JOK
" UX B3auMoieiicTBus. I1locToSSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUH TOK"
KonTponbHas pabora no teme
55 "DnekTpuueckue 3apsaapl. 3apsDKeHHBIC Tea bubnuorexa [JOK
" UX B3auMoeiicTBus. [locToSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 ITocTossHHBIE MarHUTHI, KX B3aUMOJICHCTBHUE
57 Ypok-uccnenoanue "N3yuenue noneit 1 bubnuoreka [IOK
MOCTOSIHHBIX MarHuToRB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe nojie. MarauTHoe 1nose 3eMIu | bubmuorexa [JOK
€ro 3Ha4ycHHUE JUII )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nose
bu6mmoreka [JOK
59 ANEKTPUYECKOTO TOKa MarHuTHOE 1oJie httos://m.edsoo.ru/ff0acld?
KaTyIIKU ¢ TOKOM T '
[IpuMeHeHHe 3EKTPOMArHiTOB B TEXHUKE.
60 JlaboparopHas pabora "U3ydyeHue aeicTBus 0.5 Bubmiorexa TOK
PaTopHai p Vi \ ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO T0JISI Ha MIPOBOJJIHHUK C TOKOM
DIEeKTPOABUTATENH IOCTOSTHHOTO TOKA.
Hcrnonp30BaHme 3JEKTPOABUTATEIICH B
N bubmuoreka [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
" https://m.edsoo.ru/ff0ac86¢c
JIaboparopHas pabota "KoHcTpynpoBaHue u
u3ydeHue paboThl AeKTpoBUraTens"
62 OmnbiTel @apazest. 3aKOH IEKTPOMArHUTHOM

naaykuuu. [Ipasuno Jlenna




OnekrporeHepatop. CrocoOb! MOTyICHHUS

63 ANEKTPUIECKOI SHEPTUU. DICKTPOCTAHIIHN 1
Ha BO300OHOBIISIEMBIX HCTOYHUKAX SHEPTUU

64 [ToarotoBka K KOHTPOJIBHOU pabOTe MO TEME 1
"DJIeKTpUUECKHE U MATHUTHBIC SIBJICHUS"

65 KonTtponsHas pabota o Teme 1 bubmorexa [IOK
"DnexkTpuuecKkre U MarHUTHBIE siBJIeHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubnnorexa [JOK

66 " " 1 .

TeMe "TernsoBbIe ABICHUS https://m.edsoo.ru/ff0acc5e

67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "[1oCTOSTHHBIN PIEeKTpUIeCKUid TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1
Teme "MarHuTtHble ABIEHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudposbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKaA
) Cucrema orcuera. OTHOCHUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHHYECKOTO JBMIKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMONTHMHEHHOE IBIKECHIE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NpSIMOJIMHEHHOE ABUKEHUE. 1
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh
[IpsmonrHeNHOE PaBHOYCKOPEHHOE bubnuoreka [IOK
5 1
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHNHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOPOCTH
JlabopaTtopnas padora "OrnpeneieHue
7 CKO peHI/ISI[) TCJ‘ISIL) npu aBHOpCKO €HHOM 1 1 bubmorera [JOK
YEROP PP . YOrop | https://m.edsoo.ru/ff0adb18
JBMOKCHUH 10 HAKJIOHHOM TIOCKOCTH
8 CobOoauoe nagenne ten. OneITel [Nanunes 1
PaBHOMEpHOE IBMDKEHUE IO OKPY)KHOCTH.
9 ITepuo IE yacToTa oopa eHHHpJ};)II/I(HCfIHaH u 1 bubmorexa HOK
pHoa patl ' https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTHU
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHHE 1
N bu6mmoreka [JOK
11 [IepBsiit 3akoH HeroToHa. BekTop cuibl 1 1

https://m.edsoo.ru/ff0ae612




12 Bropoii 3akon HertoToHa. bubmuoreka [IOK
PaBHonelicTByrOIAs crita https://m.edsoo.ru/ff0ae72a
. bubnmoreka [JOK
13 Tperuii 3akoH Herotona. Cynepnosunus cui httos://m.e dSO(])_.[ru 1£1026982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ffO0aeb6c
bubnuorexa [JOK
15 Cuna ynpyrocti. 3aion yka https:// m.edsocl)_.[ ru/ff0aeca2
16 Pemenue 3agau mo teme «Cuiia ympyroctu»
17 JlabopaTtopHas pabora «OnpenencHue bubnuorexa [JOK
KECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 CHa TpeHHs https:// m.edso;I ru/ff0af738
bubnuoreka [IOK
19 Pemenue 3agau no reme «Cuia TpeHUS» https://m.e dsogru [f10afa26
20 JlabopaTtopHnas paborta "OnpeneneHue bubnuoreka [IOK
ko3 durmenTa TpeHUs CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agay no reMme "3akoHnl HeroToHa. bu6mmoreka [IOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuita TsKeCTU U 3aKOH BCEMHPHOTO bubnuoreka [JOK
TATOTEHUA. Y CKOPEHUE CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TET BOKPYT
23 rpaBUTAlMOHHOTO IeHTpa (ConHevHas
cuctema). ['amakTuku"
24 Pemenue 3agau no reme "Cuna TSHKECTH U bubmuoreka [JOK
3aKOH BCEMHPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuuYecKas CKOPOCTb. bubnuoreka [IOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecHE MaTepuaNbHONW TOUKH. Bubmmorexa LIOK

https://m.edsoo.ru/ff0afe36




AbcomotHO TBEpIOE Teno. PaBHOBecHe

27 TBEP/OIO TeJIa C 3aKPEIIEHHOI OCBIO
BpaieHuss. MoMeHT cuibl. LIeHTp TspkecTn
28 Pemenne 3agau mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
29 "MexaHu4eckoe JBUKEHUE bubmorexa LHOK
y . https://m.edso0.ru/ff0b0408
BzaumoaeiictBue Ten
KonTponbHas paboTa o teme
30 "MGXZHI/IIIGCK(I))e JIBIDKCHUE bubnuorexa LIOK
N ) ’ https://m.edso0.ru/ffOb06ec
BzaumoaeiictBue Ten
Nmnynse Tena. Umnynbe cuibl. 3aKoH
31 COXpaHCHUS UMITyJIbca. YTIPYyroe u bubmorexa IOK
P yaRea. STpyE https://m.edsoo.ru/ff0b07fa
HEYTPYTroe B3auMOICHCTBHE
Pemenue 3agau no teme "3akoH COXpaHEHUS bubmuorexa [JOK
32 "
UMIYJIbCa https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenius "PeakTHBHOE IBIKCHHE
B IIPUPOJIC U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuveckast paboTa U MOIITHOCTh
P - https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TsHKECTH, CHITBI YIIPYTOCTH U bubnuoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopHas pabora «OnpeneneHue
36 paboTHI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBKCHUH TeJIa TI0 TOPU30HTAIILHOM
MTOBEPXHOCTH»
37 Cs3b sHeprun u padoThl. [loTeHnanbpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ffOb0c32
39 3aK0H COXpaHEHHsI SHEPTUU B MEXaHUKE




40 Jlaboparopuas pabota «/3ydeHnue 3akoHa bubnmoreka [JOK
COXpPAaHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KomnebaTenpHOE IBHIKEHHE U €TI0 bubmuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue kojieOanus. BeiHyx1eHHbIE bubnuorexa [JOK
Kxonebauns. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnuecKkuii U IpyKUHHBIM MassTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA
44 KoJiIe0aHMi OT KECTKOCTH I WHLI U MacChl bubnmorexa LOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpameHne SHEPTUN TPU MEXaHUICCKUX
KOJIEOaHUIX
JlabGopartopHas padorta «OnpeaeieHne
46 qaCTopTLI Hpne Ifona KOJ‘IC6&§I/II71 I WHHOTO bubmorexa [OK
p Py# https://m.edsoo.ru/ffOblaec
MasTHUKA
Jlaboparopnas padora «IIpoBepka
47 HeaaBII)/Icmfl)ocmpne noaa IIZOJ'Ieé)aHI/Iﬁ rpysa bubmorexa LOK
p py3a, https://m.edsoo.ru/ff0b197a
MTOJIBEIIICHHOTO K HUTH, OT MaCCHI Tpy3a»
Mexanndeckue BoJHBI. CBOMCTBA
48 MeXaHnyeCcKuX BOIH. [Ipo1ospHbIE U Eubmaorexa HOK
P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepenius "MexaHnUeCKHe BOJHBI
B TBEpJ0oM Tene. CelicMuueckue BOJHBI"
50 3Byk. Pacmipoctpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenopanue "HabnroaeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI pe30HaHC
53 Ypok-koHpepeHus "YnpTpa3ByK u bubnunoreka [JOK

uH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca




[ToaroToBka K KOHTPOJBLHOU pabOTe MO TEME

bubmuoreka [JOK

o4 "3akoHbI coOXpaHeHHUsl. MexaHn4ecKue
PaHeHi htps://m.edsoo.ru/ff0b250
KOJIcOaHUS U BOJIHBI
KoHnTpomasHas padora o Teme "3aKkoHbI
95 coxpaHeHus. MeXaHu4ecKue KoJIeOaHus u
BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpok-konpepenuus "lkana
58 AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30oBanue bubnuoreka [IOK
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ff0b2fe6
CBsI3H"
Ypok-uccnenoBanue "N3ydyeHne CBOUCTB
bu6mmoreka [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO
" https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHna
50 Pemenue 3a1ay Ha onpeesieHrne YacTOThl U
JUIMHBI 3JIEKTPOMarHUTHON BOJIHBI
DJIeKTpOMAarHuTHas IpUpoJia CBETA. bubnuoreka [JOK
61 .
CkopocTth cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku ceta. [Ipsamonnneitnoe
62 acrnpocTpaneHue cseta. 3armenust ConHIa U bubmmorexa [JOK
pacpocip ' https://m.edsoo.ru/ff0b3658
Jlynsl
3aKkoH oTpaxeHHs cBeTa. 3epkaina. Pemenue
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKEHUS bubmmorexa [IOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBeta. 3aKOH MPEIOMIIECHUS bubnunoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bu6mmoreka [JOK
65 Hcnonp30BaHue MOJTHOTO BHYTPEHHETO

OTPAKCHUS B OIITUICCKHUX CBCTOBOJAAX

https://m.edsoo.ru/ff0b3c5c




Jlaboparopuas pabota "HccienoBanue
3aBUCHMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO

06 Jy4a OT yIJia NaJiIeH!s Ha FpaHulLe "BO31yX-
crexno""
Ypok-koHpepenmus "Vcnonb3oBanne
67 MOJIHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIun3el. OnTHYECKAast CHjia JIMH3BI httos://m.edsoo.ru/fOb3F2c
. bubnuoreka [JOK
69 [TocTpoenue n300pakeHUH B IMH3AX httos://m.edsoo.ru/ffobA4da
JlaboparopHas padora "OnpeaeneHue
70 @OKYEHOFE paCETOSIHI/ISI u OI:'ITI/I‘—IGCKOI\/'I CUJTBI bubmmorera LOK
9 https://m.edsoo.ru/ff0b4206
cobuparomei TUH3bI"
71 VYpoxk-koudepennus "OnTudeckue JINH30BBIC bubnuoreka [IOK
npubopsr"” https://m.edsoo.ru/ff0cOa7e
79 "Ma3 kak onTuyeckas cuctema. 3peHue. bu6mmoreka [IOK
[edeKTbl 3peHnst N UX KOPPEKLNS https://m.edsoo.ru/ff0b4684
Pasnoxxenue 6enoro csera B criekTp. ONbITHI
73 Herotona. CrnoxkeHne crieKTpaJbHbIX I[BETOB.
Hucnepcus cBeta
JlaGopaTtopnas padota "OIBITHI 11O
74 Pa3IoKEHUI0 OEIOro CBeTa B CIEKTP U bubnunoreka [JOK
BOCHPUATHIO I[BETA MPEAMETOB MIPH UX https://m.edsoo.ru/ff0c0f4c
HaOII0ICHUH Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-npaktukyM "BoiHOBBIE CBOWCTBA
75 CBpeTa: ,Z[I:/ICHepC};/IN}[I, uHTEephepeHIus u bubmiorexa LIOK
https://m.edsoo.ru/ff0c0e2a
mudpaxius’"”
76 OmnsiTel Pesepdopaa v mranerapHas Moieib

aToMa




bubmuoreka [JOK

77 [Toctrynatel bopa. Monens atoma bopa
4 P A P https://m.edsoo.ru/ff0c12a8
78 Hcnyckanue v moriomnieHue cBeTa aTOMOM.
KBanTel. JInHEHUaThIE CIIEKTPHI
79 Ypok-npaktukym "HabioieHue CieKTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c144c
80 PannoakTUBHOCTE U €€ BUIBI bubnmorexa LOK
a https://m.edsoo.ru/ff0c1550
81 Crtpoenue atomHoro siapa. Hykionnas bubnuoreka [JOK
MO/IEJb https://m.edsoo.ru/ff0c1672
82 PannoaktuBHele npeBpanienus. M30Tonsl. bubnuorexa [JOK
[Iepnon nomypacnaza. https://m.edsoo.ru/ff0c18ac
PelueHne 3agay no teme: "PagnoaktnuBHble bu6mmoreka [IOK
83 "
npeepallenus. MNMepunoa nonypacnaga https://m.edsoo.ru/ff0clald
84 Ypok-koupepenius "PagnoakTuBHbIC bubnuoreka [IOK
W3JIy4YEHHS B PUPOJE, MEUILIMHE, TEXHHUKE" https://m.edsoo.ru/ff0clb4a
85 SnepHbie peakuyu. 3aKOHbI COXPaHEHUS
3apsI0BOIO U MAaCCOBOTO YHCET
DHeprus CBsI3U aTOMHBIX si7iep. CBsA3b MACChI bubnuoreka [JOK
86
Y SHEPTrUu https://m.edsoo.ru/ff0c2126
Peakuuu cunTte3a u aeiaeHus saep. bubnmuorexa [JOK
87 "
Uctounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1c58
Vpok-koH(pepennus "SnepHas sHEPreTHKA.
88 Z[zﬁCTBHﬂq)apHoaKTHBHLDIZ E3) ell;)nﬁ Ha bubmorera [JOK
pai " i https://m.edsoo.ru/ff0cld7a
KUBBIE OPTaHU3MBI
[ToaroToBka K KOHTPOJBHOM paboTe MO TeMe
89 "DIeKTPOMAarHUTHOE MOJIE.
DneKkTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
siBJIeHUS "
90 KonTtponpHas pabota o teme bubnuorexa [IOK

"DIeKTpOMAarHUTHOE MOJIE.

https://m.edsoo.ru/ff0c1e88




DNeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJIEHUS"

[ToBTOpenue, 0606menue. JlabopatopHbie

91 " =d "
paboTsI 1o Kypcy "B3zanMoneicTBue et
[NoBTOpEHne, 0bobLLIeHNE. PelleHne

P W bubmmoreka [{OK

92 pacyeTHbIX U Ka4eCTBEHHbIX 3a4a4 Nno Teme httns://m.ed 1600223
"B3aumopencrteue ten" ps://m.easoo.ru/ff0c223e
[ToBTOpenue, 0606menue. Peenue

93 pacYeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME
"TermoBbIe mporecchl”

[ToBTOpenue, 0606menue. Peenue

94 ACUETHBIX M KaUECTBEHHBIX 3a1a4 I10 TEME bubmorexa HOK
P N a https://m.edsoo.ru/ff0c245a
"KII/I TerutoBbIx ABUATaTEen"

[ToBTOpenue, o6obmenue. Pemenne

95 ACUETHBIX M KaUECTBEHHBIX 3a1a4 I10 TEME bubmmorexa [OK
P https://m.edsoo.ru/ff0c2572
"KII/ snexrpoycTtaHOBOK"

96 [ToBTOpenue, o606meHue. JlaboparopHbie bubmuorexa [JOK
paboTsl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2a22
[NoBTOpPEHne, 06obLLEeHne. PelleHne

BTOPEHWE, tienn rienn bu6mmoreka [JOK
97 pacyeTHbIX 1 Ka4eCTBEHHbIX 3a4a4 No Teme
" " https://m.edsoo.ru/ff0c2b30
BETOBblE ABNEHUS
[ToBTOpenHue, o606menue. Paborta ¢
98 TEKCTaMH II0 TeMe "3aKOHBI COXpPaHEHUS B bubmorexa LOK
" P https://m.edsoo.ru/ff0c2c52
MEXaHUKe

99 MoeTopeHue, 0606LLeHne. PaboTa ¢ TekcTamm bu6mmoreka [JOK
no Teme "3akoHbl COXpaHeHMs1 B MexaHuke" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0606menue. Pabota c bu6mmoreka [JOK
TekcTamu 1o TeMe "KosiebaHus 1 BOJTHBL" https://m.edsoo.ru/ff0c2e82

101 IToBTOpenue, obodmenue. Pabora c bubnuoreka [IOK

TekcTaMu 1o teMe "CBeToBBIE IBJIEHUS"

https://m.edsoo.ru/ff0c3044




[ToBTOpenue, o6obmenue. Padora c

102 TekcTamu 1o TeMe "KBaHToBas U sifiepHas 1
¢uznka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27




YYEBHO-METOJMYECKOE OBECIHEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPUAJBI /151 YYEHUKA

» Gusuka, 7 knacc/ Ieperiukun .M., Banos A.W., Mocksa: «IIpocBemenuey., 2022.
» ®dusuka, 8 knacc/ [lepeiikun U M., BanoB A.U., Mocksa: «IIpocsemenuey., 2022,
» dusuka, 9 knacc/ [lepeimkun .M., I'yrauk E.M., UBanos A.U., IletpoBa M.A.,

Mockaa: «IIpocsemienuey., 2021.

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

7 KIIACC

1.PaGoyas nporpamma.

2. IIporpammbl 0OCHOBHOTO 0011ero oopazoBanus. Ousnka. 7 — 9 kaaccel (aBTOPHI:
A.B.Ilepbiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas tetpanp no ¢pusuke 7 kinacc k yueoHuky A.B. [I€primkuna «duznka 7 Kiace»
4, ®uzuka, 7 xknacc/ [lepeimkun .M., MBanoB A.U., Mocksa: «IIpocBemenney., 2022.
5. Jlykamuk B.M. COopHHK BOIIpOCcOB U 3aaa4 1o ¢pusuke. 7-9 ki. — M.: [Ipoceenienue,
2010. —192c.

8 KJIIACC

1. PaGouas mporpamma.

2. [Iporpammbl ocHOBHOTO 0011IeTO 00pa3zoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepbiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas terpaas no ¢pusuke § knacc k yueonuky A.B. [1€primkuna «Pusnka 8 Kimace»
4, ®uzmka, 8 knacc/ [leperimkun M M., MBanoB A.., Mocksa: «IIpocBemenuey., 2022.

5. Jlykamuk B.N. CoopHuUK BonpocoB U 3a1ay no ¢pusuke. 7-9 k. — M.: IIpocBeiienue,

2010. —192c.



9 KJIACC

1. PabGouas nporpamma.

2. IIporpammbl 0CHOBHOTO 0011ero oopazosanus. dOusnka. 7 — 9 kiaaccel (aBTOPHI:
A.B.Ilepsikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas terpaas no pusuke 9 knacc k yueonuky A.B. [1éppikuna «Puznka 9 kimacey
4, ®uzuka, 9 knacc/ [lepeimkun .M., I'yrauk E.M., UBanos A.W., IletpoBa M.A.,
Mockaa: «IIpocsemienuey., 2021.

5. Jlykamuk B.U. C6opHuK BompocoB u 3a1ay no ¢usuke. 7-9 k. — M.: [IpocBemienue,
2010. —192c.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET

7 KJIIACC .

1. bubmuoteka — Bcé 1o mpeamery «Dusnkay. — Pexxum moctyna:
http://www.proshkolu.ru
2. BuaeoomnsITel Ha ypokax. — Pesxum gocryma: http://fizika-class.narod.ru

3. Enunas xomiekuus mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — PexxuM moctymna:
http://school- collection.edu.ru

4. VHTEepecHbIe MaTepHalibl K ypoKaM (PU3UKHU MO TeMaM; TECTHI TI0 TeMaM; HaTJIsITHbIC
nocoowust K ypokam. — Pesxxum mocryma: http://class-fizika.narod.ru

5. udposeie oOpa3oBateabHBIC pecypchl. — Pesxknm moctyna: http://www.openclass.ru

6. DnexTpoHHBIC yueOHHUKH 10 (usmke. — Pexxnm mocryma: http://www.fizika.ru

8 KJIACC

1. bubnuoteka — Bc€ mo mpeamety «Duszuka». — Pexxnm nocryma:
http://www.proshkolu.ru

2. BuneoomnsiTel Ha ypokax. — Pesxxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnekuus nugpoBbiX 00pa3oBaTelbHbIX pecypcoB. — Pexxum goctymna:
http://school- collection.edu.ru

4. laTepecHbIe MaTepHaIIbl K YpOKaM (PH3HMKH 110 TeMaM; TECThI IO TeMaM; HaTJIsTHbIC
nocoOust kK ypokaM. — Pesxxum moctyna: http://class-fizika.narod.ru




5. Iludpossie 0OpazoBaTelbHbIC pecypchl. — PesxkuM nocrtyma: hitp://www.openclass.ru

6. DJICKTPOHHBIC YU4eOHHKH 10 pusnke. — Pexxum nocrtyma: http://www.fizika.ru

9 KIIACC

1. BuzneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas kosuiekuus udpoBbIX 00pa30BaTeIbHBIX PECypcoB. — Pexxum gocTymna:
http://school- collection.edu.ru

3. MnTepecHblie MaTepuaibl K ypokaM (U3UKH 110 TeMaM; TeCThI [0 TeMaM; HaTJIsJHbIC
nocoowust K ypokam. — Pexxum focryma: http://class-fizika.narod.ru

4. [ludpoBbic 0Opa3oBaTeabHbIC pecypehl. — Pexxum moctyna: http://www.openclass.ru

5. DaekTpoHHbBIE YUeOHHKH 1O pusnke. — Pexxum gocrtyma: http://www.fizika.ru

6. Jlucranimonnas mkoja Ne368 http://moodle.dist-368.ru/ OtkpsiTeiii kinacc. CeTeBoe
obpasoBareabHOe coobiectBo. http://www.openclass.ru/node/109715

/. ®enepanbHbIN HEHTP UHPOPMALIMOHHO-00Pa30BATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

8. Auumanuu pu3ndeckux o0bekToB. hitp://physics.nad.ru/

9. )Kupas ¢usmka: odydarorias nporpamma. http://www.intedu.ru/soft/fiz.html
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