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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma mo yueOHomy mnpeamery «DPu3nka» Ha ypOBEHb OCHOBHOTO OOIIETO
o0pa3oBaHUsl COCTaBJIeHa Ha OCHOBE TpeOoBaHMII K pe3yabTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOIl MporpaMMmbl OCHOBHOTO oOmiero oOpa3oBaHMsl, MPEACTABICHHBIX B
®DenepalibHOM TOCYIapCTBEHHOM 00pa30BaTelIbHOM CTaHapTe€ OCHOBHOTO 0011ero o0pa3oBaHus
(ITpukaz Munnpocsemenust Poccun ot 31.05.2021 . No 287, 3apeructpupoBaH
MunucrepctBoM toctuniuu Poccuiickoit ®enepanuu 05.07.2021 1., per. Homep — 64101) c
U3MEHEHUsIMU M jonoiHeHusmH, Ilpukasza MuHucrepcTtBa mnpocsemenus Poccuiickoi
Oenepannu ot 18.05.2023 roma Ne370 "OO6 yrBepknenuu (enepanbHOW 00pa3oBaTeIbHON
nporpaMMbl OCHOBHOTO o0miero o6pasoBanus” (3apeructpuposan 12.07.2023 roma Ne74223) ¢
W3MCHCHUSMHU W JIOMOJHEHUSMHU, OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus (mpukaz Ne606 ot 31.08.2023 roma), a TakKe OpPHUCHTHPOBAHA Ha IICJICBBIC
MPUOPUTETHI TYXOBHO-HPABCTBEHHOTO Pa3BUTHS, BOCIIUTAHUS U COLMAIIM3ALNU 00YyJaroIuxcs,
chopMyIIMpOBaHHBIE B (heIepalIbHON paboUeii mporpaMme BOCITUTAHUS.

[IporpamMa 1o ¢u3KMKe HAa YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUI M TpeOoBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTenbHOl MporpamMMmel, mpenactaBieHHbix B DPI'OC 00O, a Takke ¢ y4éTom
denepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNmmu mnpenojaBaHus y4eOHOTO
npeamera «PusuKay.

Copepxanue  mporpaMMmbl 1o  (u3uke  HampaBieHO  Ha  (GOPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYy4aloUIMXCSd W OpraHu3alMi0 M3y4eHHs (QHU3UKU Ha
JESTCIIbBHOCTHOW OCHOBE. B mporpamMme mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K 1IaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHusl.

[TporpamMma no ¢u3uke ycTaHaBIMBAaeT paclpejesieHue y4eOHOro marepuana Mo rojiam
oOydeHust (1Mo Kjiaccam), NpeajiaraeT MPUMEPHYIO TMOCIEI0BATEILHOCTh HM3YUYCHHUSI TEM,
OCHOBaHHYI0 Ha JIOTUKE pAa3BUTHUS NPEIMETHOIO COJAEPKAHMS U Y4€TE€ BO3PACTHBIX
ocobeHHocTel 00yyaronuxcs.

[Tporpamma no gu3uke pazpadboTaHa C LIEJIbI0 OKa3aHHsI METOANYECKON TOMOIIH YUUTETIO
B CO3/IaHUU paboyelt MporpaMMmsl 1Mo y4eOHOMY MPEIMETY.

®u3rKa SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueii, actpoHoMHeld U Qu3anyeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, TPENOCTaBIseT HamOolsiee sSCHBIE OO0pa3Ibl MPUMEHEHHS HAy4YHOTO METOJa
MO3HAHUS, TO €CTh CIIOCO0a MOY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna W3 TNaBHBIX 3a7ad (U3NYECKOTO 00pa3oBaHUsI B CTPYKType oOIIero oopazoBaHUs
COCTOUT B (OPMHUPOBAHWM €CTECTBEHHOHAYYHOW TPAaMOTHOCTM M HHTEpeca K HayKe Yy
oOydJaronuxcs.

Wzydyenne ¢u3nku Ha 0a30BOM YpOBHE TMPENIoOJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;
OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE IOKA3aTEeIbCTBA JJIsl [TOJTYYEHUS BHIBOJIOB.

[lenn wn3yuyeHus (HU3WKUM HA ypOBHE OCHOBHOTO OOIIETO0 OOpa30BaHUS OMPEIEICHHI B
Konnenmun npenonaBanus ydeOHoro mpenmera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX



Poccuiickoit deneparnuu, peanu3yrONIMX OCHOBHBIE 00II€00pa3oBaTeIbHBIE MPOTPAMMBIL,
yrBepxkaA€HHON pemenneM Komnernn MununcrepctBa npocselieHus Poccuiickoit denepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hesan uzyyennsi Gu3NKu:
npuoOpeTeHne MHTepeca M CTPEMIICHHs OOy4yarolMXCsl K HAay4dHOMY H3YYEHMIO IPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (DOPMUPOBAHHE HCCIET0BATEIHCKOTO
OTHOLICHHUS K OKPYXKAIOLIUM SIBIICHUSM;
(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa M3yueHHs] OCHOB CTPOCHUS MaTepuu
U QyH/aMEHTaIbHBIX 3aKOHOB (PU3UKH;
¢dopMHpoBaHUE TMPENCTaBICHUH O PO (PU3MKH AN Pa3BUTHS APYTrUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHIA;
pasBUTHE NPEICTABICHUI O BO3MOXKHBIX cepax Oyaymiel mpodhecCHOHAIBHONW NesTeNbHOCTH,
CBSI3aHHOU C (PM3HMKOH, ITOATOTOBKA K JTAJIbHEHIIIEMY 00yUEHHIO B STOM HalpaBJICHUH.

JocTmkenne STHX 1enell mporpamMmbl 1o (M3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus 00ecreunBaeTCsl pelICHHEM CIISAYIOLINX 3aa4:
npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHMM BEILECTBa, O MEXaHMYECKHX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHne yMeHUil OmMchiBaThb M OOBSICHATH (DU3UUECKUE SBJICHHMS C HCHOJIb30BAHHUEM
IIOJIyYEHHBIX 3HAHUM;
OCBOCHHE METOJOB PEHICHUS MPOCTEHIIMX PACUETHBIX 3a[ad C HCIIOJIb30BAaHHEM (U3NYECKUX
MOJIEJIEH, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
pa3BuUTHE YMEHHMH HAOMIOAATh MPHUPOIHBIC SBJICHUS W BBINOJHATH OIBITHL, JaOOpaTOpHBIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHMSI C UCIIO0JIb30BAHUEM U3MEPUTENIbHBIX IPUOOPOB;
OCBOCHHE MPUEMOB pabOTHI ¢ HHPOPMALIUEH (PU3UIECKOTO COACPIKaHuUs, BKIIOYask HHPOPMAIIHIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (PU3UKH, aHATN3 U KPUTUYECKOE OLICHUBaHUE UH(OpMaILNH;
3HAKOMCTBO cO cepamu mpodecCuoHaTbHON NeATebHOCTH, CBS3aHHBIMH C (PU3UKON, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JJOCTHKEHUAX (PU3HUECKON HAYKH.

MECTO NPEJMETA B YYHEBHOM IIJIAHE

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUSs
OTBOAUTCS 238 4acoB:

B 7 kiacce — 68 yacoB (2 yaca B HEJIEIIO),

B 8 Kitacce — 68 yacoB (2 yaca B HEJIEINIO),

B 9 kiacce — 102 gaca (3 gyaca B HE/IEIO).

[Ipennaraemelii B mporpamMMe no (usuke nepeyeHb J1aOOpaTOpHBIX pabOT M ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapakTep, Y4UTellb JAelaeT BhIOOp MpOBEACHHs J1a0OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXcsl, CIIUCKA HKCIIEPUMEHTATbHBIX
3aJJaHUH, IpeIaraeMbIX B paMKax OCHOBHOI'O FOCYJJapCTBEHHOI'O 3K3aMeHa 0 (pU3HKe.
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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoze. ABineHus npupoasl. PU3NUECKUE SBICHUSA: MEXaHUYECKHUE,
TEILJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Pusznueckue MprOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMII.

Kak ¢usuka u apyrue ecrecTBeHHblE HaAyKH M3Yy4aroT Mpupoay. EcTecTBeHHOHAyUHBIH
METOJ TO3HAHMS: HaOJIOJCHHEe, IOCTAHOBKAa HAYYHOTO BOIIPOCA, BBIABIDKEHHE THIIOTES,
OKCIEPUMEHT MO0 TMpPOBEPKE THIOTe3, OOBbscCHeHHe HalmromaemMoro sBieHus. OmnmcaHue
(GU3UYECKUX SBJICHUH C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

MexaHnnuyeckue, TEII0BbIe, IEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.
®dusnyeckue MpUOOPHl W MpOIEeAypa MPSMBIX HU3MEPEHUM aHAJIOTOBBIM U HH(PPOBBIM
puoOpoOM.

Jlabopamopnwvie pabomot u onvimeol.

OnpeneneHne 1EHBI IEIEHUS MKaJIbl K3MEPUTEIHLHOTO PUO0pa.

W3mepenne paccTOsTHU.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Ornpenenenre pa3MepoB MAJIbIX TEJ.

N3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIIEPATYPBI.
[IpoBenenue ucciaeaoBaHusl MO MPOBEPKE T'MIIOTE3bl: JAJIBHOCTh MOJIETA IIAPUKA, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJNbI, UX pa3Mmepbl. ONbITHI, JI0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmwxkenue dvactuil BemecTtBa. CBs3b CKOPOCTH JBIKEHUS YAaCTHI[ C TeMIEPaTypoOi.
BbpoyHnoBckoe naBuxenue, auddysus. BzaumonelcTBe YacTHI[ BEUIECTBA: MPUTSHKEHHUE H
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpUCTaITMYECKUX) TeNl. B3anmMOCBs3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHhIX COCTOSHHUM
BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
Hab6nronenue nuddysun.
HaGnronenue sBIeHMA, OOBACHSIOMMUXCSA TMPUTSHKEHUEM WM OTTAIKUBAHMEM YaCTHII
BELIECTBA.
Jlabopamopuvie pabomul u onvimol.
OrneHka IraMeTpa aToMa METOJIOM PSIOB (C UCMoIb30BaHueM (otorpaduii).
OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OMnbITHI 10 OOHAPYKEHUIO ACHCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.
Pa3znea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.
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Mexanndeckoe nBHkKeHUe. PaBHOMepHOe M HepaBHOMEpHOE JBH)KeHUE. CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKEHHUH. Pacuér myTu U BpeMeHU ABUKEHUSI.

SBnenue uHepuuu. 3aKOH WHepUUHU. B3aumopeicTBue Ten Kak NpUYMHA M3MEHEHUS
CKOpOCTH JABWXEHUs Teld. Macca kak mepa umHepTHOCTH Tena. IlnortHocte BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna xak xapakTepucTuka B3aumojeicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenrie cuiibl ¢ MOMOINIBIO AUHAMOMETpA. SIBI€HHE TIAroTeHus W cuwia Tsokectd. Cuiia
TSKECTU Ha Jpyrux IutaHerax. Bec tema. HeBecomocTs. CiiokeHue Cuil, HANpaBJICHHBIX 10
oaHoi npsamoii. PaBHozeiicTByromas cui. Cuia TpeHus. TpeHue CKOIbXEHUsI U TPEHHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO JIBUKEHHUS.
Habumroienue siBjaeHMUs] UHEPIUH.

HabGnronenue n3mMeHeHus: CKOPOCTH MPHU B3aMMOJICUCTBUU TEI.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.

Jlabopamopnwvie pabomot u onvimeol.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIKEHHUS (LIapuKa B KUAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK JiaJiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WK HIapuKa [0 HAKIIOHHON IJIOCKOCTH.
Ornpezenenne mI0THOCTUA TBEPAOTrO Tea.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTsDKeHus (aedopManuu) TMPYKUHBI  OT
MPUJIOKEHHOM CHIIBI.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHsI CKOJBXKEHHS OT Beca Tela Hu
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

HaBnenune. CnocoObl yMEHBIIEHHS W YBelIHYEHHUs JaBieHus. J[laBneHue rasa.
3aBUCMMOCTh JIaBJICHHS raza OT 00bEma, Temmeparypbl. l[lepenavya naBieHus TBEPIBIMHU
TeJIaMH, XKUJIKOCTAMH U razamu. 3akoH [lackans. [IHeBMaTHueckne MalIMHBL. 3aBHCHUMOCTD
JABJICHUS KUAKOCTH OT riayOuHbl. ['mapocratnyeckuit mapamokc. CooOIIarmuecs COoCybl.
['mppaBnuyeckue MEXaHU3MBI.

AtMmocdepa 3emsin u atMocdepHoe AaBiieHue. [IpuunHBI CyIiecTBOBaHHS BO3AYIIHON
o6omouku 3emnu. Ombit Toppuuermn. M3mepenue aTrMocpepHOro MaBlIeHHs. 3aBHUCHUMOCTD
atMoc(epHOro JHaBieHHs OT BBICOTHI HaJ YypoBHeM Mops. I[lpubopwsl misi u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

[JeiictBue KMOKOCTM M Ta3a Ha MOrPyKEHHOE B HHUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIIEPaTypBhl.

[lepenayda naBneHuUs: KUIKOCTHIO U Fa30M.

Coo0mraronirecs: CoCy/Ibl.

I'mnpaBnnueckwnii npecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Telda U IJIOTHOCTH
KUJKOCTH.
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PaBeHCTBO BBITAJIKUBAIOIIECH CHUIIbI BECY BEITECHEHHOM KUIKOCTH.
VYcnoBue miaBaHus TeEJ: IJIABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOLUEHHUS
IJIOTHOCTEN TEJIa U XKUJKOCTH.

Jlabopamopnwvie padbomot u onvimel.

HccnenoBanue 3aBHCHUMOCTH Beca Tella B BOJE OT 00bEéMa MOrpyXEHHOM B KUAKOCTb YacTU
Tena.

Omnpenenenne BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIKOCTb.
IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAOLIEH CHJIbI, JIEMCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
Macchl Tena.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh BBITAJKUBAIOLIEH CHIIbI, JIEUCTBYIOIIEH HA TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBaHUE JIOAKM M OmpelencHue  e€
IrPY30I0ABbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTele MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuiio paBHOBecus
priuara. [Ipumenenue npaBuia paBHOBECHS pbldara K OJIOKY. «30J10TO€ IPABHUIIO» MEXaHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunetnmueckas u mnoreHuuainbHass sHeprus. lIpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPaHEHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomot u onvimel.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH PABHOMEPHOM JIBIDKEHUU Tela MO0 TOPH30HTAIBHON
IIOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

N3mepenne KI1/] HakTOHHOM MITOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOU YHEPTUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH CTPOEHUs BellecTBa. Macca
U pa3Mepbl arToOMOB U MOJEKyd. ONbIThl, MNOATBEPKAAIOUIME OCHOBHBIE IOJOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mogenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammuyeckue
u amopdubie Tena. OObSICHEHHE CBOWMCTB Ta30B, XKUAKOCTEW U TBEPIBIX TeNl Ha OCHOBE
MOJIOKEHUH MOIEKYISIPHO-KUHETHUeCKoN Teopuu. CMmauuMBaHWE U KalWUIAPHBIC SBICHHUS.
TennoBoe pacIMpeHne U CKaTHE.

Temmeparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBUKCHHUS YaCTHII.
Buytpennsst sHeprusi. CnocoObl HW3MEHEHUS BHYTPEHHEW OHEpPruu: TeIionepenaya Hu
coBepIireHne padboThl. BUapl Teruonepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonudectBo TemmoTsl. YaenbHas TEIMIOEMKOCTh BEIIECTBA. Te€MI000MEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTo OayaHca. [lnaBneHue u oTBep/eBaHUE KPUCTATTUHYSCKUX
BEIIeCTB. YJeNbHas TeruoTa IiaBieHus. llapooOpasoBanme u KoHaeHcanus. Mcmapenue.
Kunenue. YnenpHas Termaora mapooOpa3oBaHMs. 3aBUCUMOCTb TEMIEPATypbl KHUICHHS OT
aTMOC(hEepHOTO JTaBJICHHUS.
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Brnaxxnocts Bo3myxa.
OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CTOPAHHUS.
[Mpunmuner pabotel TerioBbix asurarenei KIIJ[ TemmoBoro asuratens. TeruioBeie
JIBUTaTEIH U 3alIUTa OKPYKaroLed Cpeibl.
3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOLECCaX.
Hemoncmpavyuu.
Habmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUs U KaWUISIPHBIX SBJICHU.
Habmntoienue TemnoBoro pacivpeHus Ted.
M3MeHeHne 1aBIeHHS ra3a PH U3MEHEHHH 00bEMa M HarpeBAaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphI.
Bunb! Teruionepenayn.
OxJaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

. CpaBHEHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

. Habmronenne kunenus.

. HabmroieHue mocTosTHCTBA TEMIIEPATYPHI IPH TUIABJICHUH.
. Mojieau TeIIoBBIX JBUTATEIEH.

Jlabopamopnsie pabomot u onvimel.
OnbITHI IO OOHAPYKEHUIO TEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSKEHHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEN U TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPUIIA.
OnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJICHHS BO3/AyXa OT €ro o0béMa W HarpeBaHus
WJIU OXJIaXKICHHUS.
[IpoBepka THUMOTE3Bl  JUHEHHOW  3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKMJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.
Habmonenne u3mMeHeHus: BHYTpEHHEW SHEPruM Tejla B pe3yjbTaTe TeIulonepenadyd U paboThbl
BHEILIHUX CHIL.
HccnenoBanue sBJICHUS TEMJI000MEHa MPH CMEIIMBAaHUM XOJIOAHON U ropsyeil BOJbI.
OmnpeneneHne KOIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW NHpPHU TEIUIOOOMEHE C HarpeTbhiM
METAJTTNYECKUM LIUIUHIPOM.
Omnpenenenue yeabHONU TEINIOEMKOCTH BEILIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHne OTHOCUTENIBHOMN BIAXKHOCTH BO3yXa.
Omnpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.

Onektpuzanus Ten. /[Ba poma snekTpuyeckux 3apsaoB. B3aumopeicTBre 3apsKeHHBIX
Ten. 3akoH KyioHa (3aBUCHMOCTb CHJIBI B3aMMOJAEWUCTBHS 3apsDKEHHBIX TEJN OT BEIMYMHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIAMH).

Onekrpuueckoe none. Hanpsx€HHocTh 3nekTpudeckoro nois. [IpuHuun cynepno3unuu
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DJIEMEHTapHbIN AekTpudeckuil 3apsa. CtpoeHue
atoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.
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DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJJIEKTPUUYECKOrO TOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeMCTBUSL 3JEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka. OJeKTpuueckoe HanpsbkeHue. ConpoTUBIIECHUE
IIPOBOJIHUKA. YJEIbHOE CONPOTHBJIEHUE BelecTBa. 3akoH Oma s ydacTKa LEMH.
[TocnenoBarenbHOE U NapaiIebHOE COEUHEHUE TPOBOIHUKOB.

Pabora u mouiHOCTH 31€KTpUUECKOro Toka. 3akoH Jxoyna—JleHna. DnekTpuueckue
LENU U MOTPeOUTENN IeKTpUIecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThHl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moue.
MarnuTtHoe nosie 3eMiId U €ro 3HaueHue N >ku3Hu Ha 3emuie. OmnbIT Dpcerena. MaruutHoe
TI0JIE AIEKTPUUECKOTO TOKA. [I[puMeHEHNE 3JIEKTPOMarHuToOB B TEXHUKE. J[€MCTBHE MAarHUTHOTO
MOJISI Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIATENb IMOCTOSHHOIO TOKa. Mcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apaness. SfIBieHue d3J€KTpOMarHUTHONM uHAyKuuu. IlpaBuno Jlenna.
Onextporeneparop. CrocoObl TMONydeHHs] SJICKTPUYECKON SHEPrud. OJEKTPOCTAHIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.

JIBa posa neKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U JEUCTBUE JIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKAs UHTYKLIUS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsiI0OB.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUUYECKOTO MOJIS.

M cToYyHMKM TOCTOSIHHOTO TOKA.

JlercTBUSA DIIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B )KUJKOCTH.

. 'a30BBblii pa3psn.

. I3mepenne CHiIbl TOKa aMIIEPMETPOM.

. I3mepeHne 21eKTpUYECKOro HaIPSIKEHUST BOJIbTMETPOM.

. PeoctaTt 1 MarasuH conpoTHBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHye HEBO3MOXXHOCTH pa3/IeJICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX ITOJIEH TOCTOSTHHBIX MArHUTOB.

. OmbIT OpcTena.

. MaruuTHoOe nosie Toka. DJIeKTPOMarHur.

. JleicTBME MarHUTHOTO OJIsL HAa MPOBOJIHUK C TOKOM.

. DNEKTPOABUTaTEIb IOCTOSIHHOTO TOKA.

. UccrnenoBanue ABJIEHUS DJIEKTPOMArHUTHOW NHAYKIIMH.

. OnpiTel Dapanes.

. 3aBUCHUMOCTb HalpaBJeHHs] MHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BOSHUKHOBEHHUSI.
. DIIEKTPOTreHePATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIMEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue IeHCTBUS IEKTPUIECKOTO OIS HA MPOBOIHUKH U AUATICKTPHUKH.
CoOopxka u mpoBepka padOThI AMEKTPUICCKOM MU MOCTOSHHOTO TOKA.
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W3mepeHne u peryampoBaHue CUIIbI TOKA.

N3Mmepenne u perynupoBaHUe HAIPSIKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO 4Yepe3 PEe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HapsHKEHUs Ha PE3UCTOPE.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUYECKOIO CONPOTUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJI0IIA 1 OIEPEYHOro CEUEHU U MaTepHalla.

IIpoBepka mpaBwiia CIIOXKEHUsS HANPSOHKEHUM IIPpU  MOCIEAOBATEIIBHOM COCIMHEHUHM JBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJUIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenue pabOTHI ANIEKTPUIECKOTO TOKA, UTYILIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOIO TOKA, BBIAECIISIEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAIIPSKCHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMMOJENCTBHUS IIOCTOSIHHBIX MarHUTOB.

W3y4eHre MarHUTHOTO MOJIs TOCTOSTHHBIX MarHUTOB MIPU UX O0bETUHEHUH U Pa3e/iCHUN.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3AMMOJICHCTBHS KAaTYILIKU C TOKOM M MarHuTa
OT CWJIBI TOKA M HAIIPABJICHHS TOKA B KATYIIIKE.

N3yuyenune neicTBUs MarHUTHOTO IIOJIsSI HA IPOBOJIHUK C TOKOM.

KounctpyrnpoBanue u nusydenue paboThl AIEKTPOABUTATENS.

N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.

OnbITHL IO UCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM MHAYKLIMH: UCCIEIOBAaHUE U3MEHEHUI
3HA4YCHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHasd Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHWYECKOTO JBWKEHHsA. PaBHOMEpHOe npsMOJIMHEWHOe JBHWKeHue. HepaBHomepHOE
npsiMOJIMHeHoe JBukeHue. CpeaHsis U MTHOBEHHas CKOPOCThb Tejla NMPU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEWHoe jBmkeHHe. CB0OOJIHOE MaJeHHe.
OnpiTel ["anunes.

PaBHOMepHOE ABMkEeHHE 10 OKpyXHOCTH. [lepuon u yactota obpaieHus. JIuneliHas u
YIII0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHUE.

Ilepssiit 3akoH Hprotona. Bropoi 3akoH Herotona. Tperuit 3axkon Herotona. IIpuHnmn
CYNEPIIO3UIUHN CHIL.

Cwa ynpyroctu. 3akoH ['yka. Cuna TpeHHS: CHiIa TPEHUS CKOJBXKEHUS, CHJIa TPEHUS
IIOKOS1, APYTUE BUABI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpeHHe CBOOOJHOTO MaJIeHUs.
[Bmwxenne mianer Bokpyr Connua. IlepBag kocmumueckass ckopoctb. HeBecomocts u
Meperpy3KH.

PaBHOBecue MarepuanbHOM TOukH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJa C 3aKPEeIJIEHHOMN OChIO BpallleHus. MOMEHT cuibl. LIeHTp TskecTH.

Umnynec tena. U3menenne umnysnbca. MMmynbe cuiibl. 3aKOH COXPAaHEHUS UMITYJIbCa.
PeakTuBHOE IBUKEHUE.
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Mexanundeckas pabora ¥ MOITHOCTh. PaboTa cui TsokecTH, ynpyroctu, TpeHus. CBsi3b
sHeprun u pabotel. lloTeHuuanbHas 3HEPrusl Tena, MOAHATOTO HaJl TMOBEPXHOCTHIO 3EMIIH.
IlorenumanpHas dSHeprus cxarod npyxuHbl. Kunermueckas »sHeprua. Teopema o
KMHETUYECKOUN 3HEpruu. 3aKOH COXPAaHEHUS] MEXAaHUYECKOW SHEPTHH.

Hemoncmpayuu.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue yTel U TpaeKTOPUI ABMKEHUS OJHOIO U TOTO K€ TeJla OTHOCUTENIBHO PAa3HBIX TeEll
OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHHUS MPSIMOINHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

HabumroieHne ABM>KEHUS Tejla IO OKPYKHOCTH.

Habnronenrne MexaHu4ecKux SIBJICHUHM, MPOUCXOIAIIUX B cucteMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmtoienue paBeHCcTBa CUIT ITPH B3aUMOJICHCTBUU TEIl.

M3menenue Beca Tena nNpyu yCKOPEHHOM JIBHKCHHH.

Ilepenada nMirynbca Ipyu B3aUMOJEHCTBHAN TEIL.

[TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUH TEIl.

CoxpaHeHue UMIyJibca IPU HEYNIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHue UMITYJIbca IPH a0COMOTHO YIPYTOM B3aUMOCHCTBHH.

Habmtoienue peakTHBHOTO ABHKEHUS.

CoxpaHeHue MEXaHU4YECKOW FHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnwsie padbomot u onvimol.

KoHcTpynpoBaHnue TpakTa AJi pa3roHa U JajbHEUIIEro paBHOMEPHOTO JBUKEHHUS IIapuKa WIH
TEJEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHSI OpyCKa WM JBM)KEHHUS IIapHKa MO HAKJIOHHOM
IIJIOCKOCTH.

Omnpenenenne ycKopeHus Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJIOCKOCTH.
HccnenoBaHnue 3aBHCHMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JBM)KEHUHU O€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: €ciy MpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauyajJbHOM CKOPOCTH MYyTH
OTHOCSITCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JaBJICHHUS.
Onpenenenne k03P PULHEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU Te€jla MO TOPU30HTaIbHOU
MTOBEPXHOCTH.

. Onpenenenre pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME Ipy3a C UCHOIb30BAHUEM HETIOBUKHOIO

U TIOABMKHOTO OJIOKOB.
N3ydeHne 3aK0Ha COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

KonebatenbHoe npmxeHue. OCHOBHbIE XapaKTEpUCTUKU KojeOaHUM: Mepuoj, 4acToTa,
aMIuIMTya. MaremMaTM4ecKMd M TpPYKHHHBIM MasTHUKU. [IpeBpaieHue »Heprum mpu
K0JIe0aTeIbHOM JIBUKEHUU.
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3aryxatomue konebanus. BeiHyxneHasle konebanus. Pe3onanc. MexaHnueckne BOJTHBI.
CaoiicTBa MexaHn4YeCcKUX BOJIH. [IpoonbHbIE U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habmroienue BeIHYKIEHHBIX KOJIe0aHUI U pe30HaHca.
PacnipocTpanenre npoAoIbHBIX U TONEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHYECKHI1 pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHUKA.
Omnpenenenue 4acTOThl U Meproia KojaeOaHui Mpy>KUHHOTO MasTHHUKA.
HccnenoBanue 3aBHCHUMOCTH TEpPHOJA KOJNEOaHWH MOJBEMICHHOTO0 K HUTH Tpy3a OT IJIMHBI
HUTH.
HccnenoBanre 3aBUCIMOCTH TIEpHO/1a KOJIeOaHUH MPY>KUHHOTO MasiTHAKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH IEePHOJIa KOJIeOaHHH Irpy3a, TOBEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh IEpHOJa KoyieOaHUIl MPYKUHHOTO MasiTHUKA OT
MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepenne yckopeHus CBOOOIHOTO IMaICHHUS.
Pa3nes 10. DiieKTpOMarHuTHoOe 1M0J1e M JIEKTPOMATHUTHbIE BOJIHBI.
DNIeKTPOMarHuTHOE TMoJie. DIEKTPOMArHUTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoiH. Illkama 5JIeKTpOMAarHUTHBIX BOJIH. VICHONb30BaHME 3IEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopnuvie padbomuvt u onvimol.
N3yuenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUITLHOTO Tele(oHa.
Pa3nen 11. CBeToBble siBJI€HHS.
JlyueBass mozenb cBeta. Mcrounuku cBera. lIpsiMonuHeliHOe pacnpocCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue ceera. [Inmockoe 3epkano. 3aKOH OTpaKE€HHUs CBETA.
[Tpenomiienue cBeta. 3akoH nmpenomiieHus cBeta. [loHOe BHyTpeHHEee OTpakeHHE CBETA.
Hcrnionp30BaHMe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xon mydeit B nmuze. Onrtuyeckas cuctema QoroammapaTa, MHKPOCKONA U
Teneckona. ['ma3 kak onTudeckas cucreMa. bim3opykocTs U 1alilbHO30PKOCTb.
Pasznoxxenne Oenmoro cera B crnekTp. OmbiThl HbtoToHa. CnokeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cBera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tomy4yenue n300pakeHHid B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue cera.
OnTruyeckuii CBETOBO/I.
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Xon tydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolel JTUH3E.

[Tony4yenue n300paXeHUi C MOMOIIBIO JIMH3.

[Tpunuun peiictBus goroamnmapara, MUKPOCKONA U TEJIECKOIIA.

. Moxenb riaza.
. Paznoxenue 6eroro cBera B CIIEKT).
. [Toryuenue 6en0ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.
HccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO Jiyda OT yrJja IaJeHusl.
N3yueHne xapakTepUCTUK U300paXkeHuUs MpeMeTa B IIIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH YIUIa IIPEJIOMIIEHHS CBETOBOT'O JIy4a OT YIJIa MaJeHUs Ha TPAHULIE
«BO3LYX—CTEKIIO».
[Tony4yenue n300paKeHUi C MOMOIIBIO COOMPAOIICH JTHH3HI.
Onpenenenne (OKYCHOTO PACCTOSHUS M OIITUYECKOMN CHIIBI COOMPAOIIEH JTUH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnbITh! IO BOCIIPHUSTHUIO I[BETA IPEMETOB IPU UX HAOIIOCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pezepdopna u rmranerapHast Mmoaens aroma. Mogens aroma bopa. Mcyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas monens aromHoro snapa. Msoronsl. PaguoaktuBHble mnpeBpaiueHus. Ilepuop
[0JIypacnaia aTOMHBIX sIEp.

SAnepHble peakuu. 3aKOHbI COXPaHEHMsI 3apsI0BOTO U MaCCOBOT'O YUCEI. DHEPTHUs CBSI3U
aToMHBIX snep. CBsa3p Maccsl UM 3Hepruu. Peakumm cuHTe3a W JeneHus sanep. Mcrounukn
sHepruu CoslHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMcTBUS paguOAKTUBHBIX U3JIyYECHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHeKTphl U3JIy4€HUs U TIOTJIOIIECHHUS.

CrneKTphl pa3aMyYHbIX I'a30B.

CrnexTp Bogopo/a.

Habmonenue tpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOMIMUX U3TYyUECHU.

Peructpanus uznydeHus: npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie padomol u onvimel.

HaGnroneHnue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYECHHUS.

HccnenoBanue TpeKOB: M3MEPEHHWE DSHEPrMM 4YacTULbI 10 TOPMO3HOMY nyTH (1O
¢dororpadusim).

H3mepenne paaoakTUBHOTO GoHA.

IToBTOpHTENBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb TpeIHAa3HAUeH Uil CUCTEeMaTH3aluu |
00001IIeHNsT TPEIMETHOIO COAEPKAHUSI M OIbITa JEATEIbHOCTH, NPUOOPETEHHOTO MpU
M3YYEHHUU BCEro Kypca (U3MKH, a TakXe JUIsl MOATOTOBKHM K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy MO (U3UKe JJIs 00yJaIOUINXCsl, BHIOPABIIUX ITOT YUeOHBIN MpeaMeT.

[Ipy wm3ydeHHMH [aHHOTO MOAYJA pEATU3YIOTCAd M CHUCTEMATU3UPYIOTCS  BHJIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTCs JOCTHXKEHHE TMPEIMETHBIX U
MeETanpeMETHBIX JIAaHUPYEMbIX Pe3yJIbTaToB OoOyueHus, pOpMHUpPYETCs] eCTECTBEHHOHAy4YHas



IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METONOB HCCICIOBAaHUS SABJICHUN INPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHHSMH OOBSCHATH (PU3MUEcKHe SBICHHS, NMPUMEHSS TOJy4YEeHHBIC 3HAHMUS,
peuars 3aa4M, B TOM 4HUCJIe KAUECTBEHHBIE U OKCIIEPUMEHTAJILHBIC.

[TpyHIMNIHAIBHO AEATEIbHOCTHBIM XapakTep NaHHOTO pas3fella pean3yercss 3a CUET
TOT0, 4TO 0OYUaIOIIUECs BBIIOJIHSIOT 3a/1aHUs, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE NOJYYCHHBIX 3HAHMUN pacro3HaBaTb M HAYYHO OOBACHATH (PU3NYECKUE
SBJICHHS B OKPYXKAIOILEH IIPUPOJIE U TIOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HayYyHbIE METOJIbl UCCIEI0BaHMs (PU3NYECKUX SIBIICHHUM, B TOM YHUCIIE JUIs
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, IPAaKTUYECKOI0 HCIIOIb30BAHMS PA3JIMYHBIX HMCTOYHUKOB JHEPIrUM Ha OCHOBE
3aKOHA IIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB JHEPTUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenne ¢(u3MKKM HAa ypOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs HANpaBICHO Ha
JOCTH)KEHUE TMYHOCTHBIX, METANIPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTaTOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIISAYIONINE JIMYHOCTHBIE PE3YJIbTAThI B YACTH:
1) mnaTprMoTH4YeCKOro BOCIIUTAHUSA:
- TMPOSIBJICHUE WHTEpeca K HCTOPHUH M COBPEMEHHOMY COCTOSIHUIO POCCUUCKOW (DHU3HUECKOM
HAYyKH;
- IEHHOCTHOE OTHOIICHUE K IOCTHYKCHUSIM POCCUHCKUX yUEHBIX-(DU3HUKOB;
2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- T'OTOBHOCTb K AKTHUBHOMY Yy4YaCTHIO B O6CY)KI[€HI/II/I OGH_IGCTBGHHO 3HAYUMBIX N ITHYCCKHUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHHUEM TOCTH)KEHUHN (PH3HKH;
- OCO3HAHHUEC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIHIIOB B ACATCIIbHOCTHU y‘-IéHOFO;
3) 3CcTeTHYEeCKOro BOCIIMTAHUSA:
- BOCIPHUATHE OSCTCTUYCCKUX KA4eCTB (U3NYECKON HayKH: €€ TapMOHHUYHOTO TOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) HEeHHOCTH HAYYHOT'0 MO3HAHMSA:
- OCO3HaHUE IIEHHOCTH (U3UYECKOI HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHSI TEXHOJIOTHH, BYKHEHIIICH COCTABIISIONICH KYJIbTYPHI;
- pPa3BUTHE HAYYHO JTF0O03HATEILHOCTH, MHTEPECA K UCCIIEIOBATEIBCKOW ACITEIIBHOCTH,
5) hpopMupoBaHus KYJIbTYPbI 310POBbSI M IMOIMOHAIBHOTO 0JIATONIOTYYHSI:
- OCO3HAHME IICHHOCTH 0e30macHOro oOpas3a H3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
B2XHOCTH TIPAaBHJI OE30MACHOTO TMOBEJICHUS HA TPAHCIIOPTE, Ha JIOPOTax, C AJICKTPHUECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBUSAX;
- cOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMIMUOKY U TaKOTO XKe
IpaBa y IPyroro 4eioBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTHBHOE ydYacTHE B PEIICHUU NPaKTHUECKUX 3a7ad (B paMKax ceMbd, 00pa3oBaTelbHOM
OpraHHu3aIfy, Topo/ia, Kpasi) TEXHOJIOTHUECKON M COIMAbHOM HANpaBICHHOCTH, TPEOYIOMUX B
TOM 4uCle U GU3NUECKUX 3HAHH;
- HHTEpEC K NMPaKTUIECKOMY U3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOI;
7) 3K0JIOTM4YEeCKOT0 BOCTIUTAHUSA
- OpHeHTalus Ha TpUMeHeHHe (U3MUECKUX 3HAHUW [UIS pelIeHHs 3aJady B 00JIacTu
OKpYKarollel Cpelbl, TUIAHUPOBAHUS TMOCTYMKOB U OLEHKH WX BO3MOXHBIX IMMOCIEICTBUHN IS
OKPYXKArOIIEH Cpeibl;
- OCO3HaHME TIO0ATLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U ITyTel UX PEIICHUS;
8) aganTanuu K M3MEHSIIOIUMCSH YCJIOBUSIM COUMAIBLHOI ¥ IPUPOIHON Cpeabl:
- MOTPeOHOCTh BO B3aUMOJICHCTBUU TPH BBIMOJHEHUU UCCICOBAHUA M MPOEKTOB (PUINUECKOM
HAMPaBJICHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSAM JIPYTHX;
- IOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TeIbHOCTD;
- TOTPeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUI, B TOM Yucie GOPMyIUPOBATH UAEH, TIOHATHS,
TUTOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHHUSIX;
- 0CO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 06macTu pusmku;



- INTAHUPOBAHUE CBOETO PA3BUTHS B TPHUOOPETECHUH HOBBIX (DM3UUECKUX 3HAHU;

- CTPEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3HM MPHUPOJIbI, OOIIECTBA W SYKOHOMHUKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

- OLICHKA CBOMX JICUCTBUH C yUETOM BIMSHHS Ha OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TJIOOQIBHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (HU3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomerocss OyayT coOpMHUpOBaHBI MeTampelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME [103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yueOHbIe AeiicTBUS

Ba3oBble 1oruyeckue neiicTBus:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);

YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTM U IPOTHUBOPEUMS B paccMarpuBaeMbIX (akTax, JaHHBIX U
Ha6JHOI[CHI/I$IX, OTHOCAIIIUXCA K (1)I/ISI/I‘~I€CKI/IM SIBJICHUAM,

BBIABJIATE NPUYIMHHO-CIICACTBCHHBIC CBA3H IIPHU U3Yy4YCHUU (1)I/I3I/IT-I€CKI/IX SIBJICHUHN U ImpouecconB,
ACJIaTh BBIBOJbI C UCITIOJIB30BAHUCM JACAYKTUBHBIX U MHAYKTUBHBIX yMO3aKJIIO‘-IeHI/If/'I, BbBIIBUT'aThb
THUITIOTE3BI O B3aUMOCBA3IX (1)I/IBI/I‘I€CKI/IX BCJINYHH,

CaMOCTOSITENIbHO BBIOMpATh CIoco0 penieHus y4yeOHOW (¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELIEHUs, BHIOOp HauOosiee MOAXOJSAIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciieqoBaTe/bCKHe 1eHCTBUA!

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIUII MHCTPYMEHT MO3HAHMUS,

MPOBOAHUTH IO CaMOCTOATEIBHO COCTABIEHHOMY TIUIaHY ONBIT, HECIOXHBIA (U3NUECKUI
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHNE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHMMOCTh M JIOCTOBEPHOCTh MH(OpPMAIMIO, MOIYYEHHYI0O B XOJe
MCCJIEI0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOopMyIUpoBaTh O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaAOIIOIEHUS, OTBITA, UCCIICIOBAHMS,

IIPOrHO3MPOBATh BO3MOXHOE JalibHEHIIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TaKkKe
BBIZIBUT'aTh NPCAIIOJIOKCHUSA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Pabora ¢ undopmaumeii:

MPUMEHSTh Pa3jMYHbIe METOJIbI, HHCTPYMEHTBI U 3alpOCHI MIPH MOUCKE U 0TOOpe MH(POpPMAIUH
WM JAaHHBIX C YYETOM MPEASIOKEHHOM yueOHOoM pu3ndeckoi 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIIMIO PA3TUYHBIX BUIOB U
dbop™M mpecTaBIeHNUS;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMAaJbHYHO (opMy TpeacTaBieHus uHDoOpManUu U
WLTIOCTPUPOBATH peliaeMble 3a7aud HECIIOKHBIMU CXeMaMH, TharpaMMaMi, HHOU Tpadukod u
X KOMOWHAIUSMU.



KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B X0Jle OOCYXIEeHHMS Yy4eOHOro marepuaja, pe3yjibTaToB JIAOOPAaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOW TEMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHne 3aaui U MoJiep:KaHue OJ1aroKenaTeIbHOCTH OOLICHNUS;

COIIOCTaBJISITh CBOM CYXJICHUSI C CYXJICHUSMH JPYTUX YYaCTHUKOB JIUAJIOTa, OOHapYXKHUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh Pe3yJabTaThl BBIIOIHEHHOTO (H3UYECKOT0 OmbiTa (SKCIEPUMEHTA,
UCCIIEIOBaHUS, TIPOCKTA);

NOHMMAaTh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHJHOH W WHIUBUAYaTbHOW pabOTHl TpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIeMBbI;

NPUHUMATD 1[EJTM COBMECTHOW NIESATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS MO €€ JOCTHIKECHUIO:
pacmpenensaTs poiH, OO0CYKIaTh MPOIECCHl W PE3ylIbTaThl COBMECTHOH paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIFOJICH;

BBIMOJIHATH CBOIO YacTh PabOThI, TOCTUTAsi KAYECTBEHHOTO Pe3ysibTaTa 10 CBOEMY HalpaBJICHUIO
Y KOOPJIUHHPYS CBOU JICUCTBUS C APYTUMH YICHAMH KOMaH/IbI;

OLICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMMI NPOMYKT 1O KPUTEPHUSAM, CaMOCTOSITEIBHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISBJIATH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs pelIeHUs
(bu3nUecKkrx 3HaHUMH;

OpPUEHTHPOBATHCS B PA3JIMYHBIX IMOAXOJAaX MPHUHATUS pEIleHUH (MHAMBHUIYyalbHOE, NMPUHITHE
pEILIEHNUs B IpyMIle, IPUHATHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pEIIeHUs PU3NYECKON 3a7auu WM TUIaHa UCCIIEIOBaHUS
C Y4éTOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEIICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a pEIICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:

JIaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH €€ H3MEHEHMUS,

OOBSACHATH MPUUYUHBI TOCTHKEHUS (HEAOCTHKEHUS) pPe3yIbTaTOB JI€ATEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3UUECKOTO
HCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalluH,
YCTaHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JTUCKYCCHU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HaBaTh CBOE MPAaBO HA OUIMOKY MPH pelIeHUH (PU3UYECKUX 3a7iad UM B YTBEP)KACHUAX HA
Hay4yHbIE€ TEMBI U TAKOE K€E MPaBO JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



1) monumanue poau (GU3NKK B HAYYHOH KapTUHE MHUPa, CHOPMUPOBAHHOCTH 0a30BBIX
MPEJACTABICHUA O 3aKOHOMEPHOM CBSI3M M IMO3HABAEMOCTU SBJIEHUW MPUPOABI, O POJIH
JKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpasyromiei poiu GU3UKN B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKA W TEXHOJOTHH, 00 OHBOMIONMM (PU3NYECKMX 3HAHUM M UX POJIM B IETOCTHOU
€CTECTBEHHOHAYYHOM KapTUHE MUpPA, O BKJIAJ€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOIIEr0 MHpa, pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

2) 3HaHMS O BUJaX MaTepuu (BEHIECTBO W TOJIE), O JBIIKEHHWU KaK CIoco0e CyIIeCTBOBAHUS
MaTepuu, 00 aTOMHO-MOJICKYJISIPHOM TEOpUU CTPOECHMs BEIECTBa, O (PU3NYECKOW CYLITHOCTHU
ABJICHUN TIPUPOAbl (MEXAaHUYECKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE
pa3iauuath SIBICHHUA (paBHOMEpPHOE U HEPAaBHOMEPHOE JBHIKEHHE, pPaBHOYCKOPEHHOE
OPSIMOJIMHEMHOE  JBM)KEHUE, PpPAaBHOMEPHOE  JIBWJKEHHME II0  OKPY)XXHOCTH, MHepLus,
B3aUMOJICHCTBUE TEJ, pABHOBECHE MATEPHAIIbHONW TOYKM M TBEPJOTO Teja, Iepenaya JaBiIeHUs
TBEPJBIMHU TEJIAMH, XKHUIKOCTSIMH U T'a3aMH, TUIaBaHUE TeJ, KojebaTenbHOe IBIKEHUE, PE30HAHC,
BOJIHOBOE JIBI)KEHHE, TEIJIOBOE ABM)KEHUE YaCcTHUIl BEIECTBA, U Py3us, TEII0BOE paclIupeHue
U CXaThe, TEIUIOOOMEH M TEIUIOBOE pAaBHOBECHE, IUIABJICHUE M  KpUCTAJIM3aLus,
napooOpa3oBaHue (MCIapeHe U KUTIEHUE) U KOHJIEHCAIHs, dJIEKTPU3alus TeJl, B3aUMO/ICCTBHE
AIIEKTPUYECKUX  3apsAA0B, JACUCTBUA  AJIEKTPUYECKOTO  TOKA, KOPOTKOE  3aMbIKaHUE,
B3aUMOJICICTBUE MarHUTOB, AJIEKTPOMATrHUTHASI WHIYKLUHWS, IACHCTBUE MArHUTHOTO TOJA Ha
IPOBOJAHMK C TOKOM, IMpPSIMOJIMHEHHOE pacHpoCTpaHEHHUE, OTPaKEHHE M IPEJIOMIICHUE CBETa,
JUCIIEPCUsl  CBETA, PpA3JIOKEHUE CBETOBOIO  M3JIYyYEHHUS B  CIEKTP, €CTECTBEHHas
PaAMOaKTUBHOCTh, PAJUOAKTUBHBIE IIPEBPALLEHUS ATOMHBIX $1/1€p, BOSHUKHOBEHHUE JIMHEWYATOIr O
CIEKTpa W3IY4YCHHs) IO OINUCAHUI0 UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX JaHHOE (HU3MUYECKOe SBJICHHE; YMEHHE pAaclo3HaBaTh IPOSIBICHHUE
U3YYCHHBIX (HU3NYECKUX SIBICHUH B OKpPYKAIOIIEM MHUpPE, BBIACNAS UX CYIIECTBEHHBIC
CBOWCTBA/TPU3HAKH;

3) BnajeHHe OCHOBAaMM TMOHSATUHHOrO ammapara M CHMBOJHMYECKOTO s3blKa (U3UKH H
UCIIOJIb30BaHUE UX JUIsl pelIeHMs] Y4eOHBbIX 3aJady, YMEHHUE XapaKTepu30BaTh CBOWCTBA Tell,
¢u3nyeckue SIBIEHUS U TMPOLECCHl, UCHOJb3yd (hyHIAMEHTalbHblE U SMIUPUYECKHE 3aKOHbI
(3akon Ilackans, 3akoH Apxumena, NMpaBUJIO pblyara, 30JI0TO€ MPABHIO MEXAHUKH, 3aKOHBI
U3MEHEHHUsS M COXPaHEHMs MEXaHHYECKOW >HEpruu, ypaBHEHHE TEIUIOBOTO OallaHca, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsiia, MPUHIMII OTHOCUTEIbHOCTH
["anunes, NpUHLMI CYNEpHO3UIMM CHUJI, 3aKOHbI HbIOTOHA, 3aKOH BCEMHUPHOIO TATOTEHUS,
TeopeMa O KHWHETHYECKOW OHHEpruH, 3aKOoH ['yka, OCHOBHBIE TIOJOXKEHHUS MOJEKYJISIpPHO-
KMHETUYECKOW TEOpUM CTpPOEHHUs BellecTBa, 3akoH KysoHa, npuHUIMO cynepnosuuuu
ANEKTPUYECKUX TMojel, 3akoH Owma s ywyacTka uenu, 3akoH Jlxoyns-JIeHma, 3aKOHBI
NOPSMOJIMHEHHOTO pacHpOCTPaHEHUs, OTPAXEHHUS W MPEJOMIICHUS CBETA); YMEHHE OIHCHIBATH
M3YYEHHbIE CBOMCTBA TeNl U (U3UUYECKUE SIBJICHMS, UCIIOIB3YS (PU3NUECKUE BEIIUYUHBL,

4) yMmeHue NpoOBOAUTH MpsIMblEe U KOCBEHHBbIE M3MEpPEHMs (PU3MUYECKUX BEJIWYMH (PaccTOSHHE,
IIPOMEXYTOK BPEMEHM, Macca Teia, o0beM, Cuiia, TeMmIlepaTypa, OTHOCUTENIbHAsl BIIAXKHOCTh
BO3/yXa, CHJa TOKa, HANpsHKEHHWE, CONPOTHUBICHHME) C HCIOJIb30BAHUEM aHAJIOTOBBIX U
U (POBBIX U3MEPHUTENBHBIX MPUOOPOB; MOHUMaHHE HEU30€KHOCTH MOTPEIIHOCTEN (HU3HMUECKUX
WU3MEpPEHUI; YMEHHE HAXOJUTh 3HAUYEHUE H3MEPSAEMOM BEIMUYMHBI C IMOMOUIBI YCPEIHEHHS
PEe3yJbTaTOB CEPUU U3MEPEHUN U YUUTHIBATh OTPEIIHOCTh U3MEPEHUIL;

5) BlaeHWe OCHOBAaMU METOJOB HAyYHOTO IMIO3HAHMS C YYETOM COOJIIOJICHHs IpaBHII
0e30macHoOTO Tpyaa:

HaOroieHne (U3UYECKUX SIBICHUM: YMEHHE CaMOCTOSTEIBHO COOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY M3 JIaHHOTO Habopa 00OpyIOBaHHUS 1O HMHCTPYKIMH, OMMCHIBATH XOJ OMbITa U
3aIMMCBIBATh €T0 PE3ybTaThl, POPMYIUPOBATH BHIBOJIBI,

MIPOBEJCHNE MPSIMBIX UM KOCBEHHBIX HM3MEpeHUl (PU3MUECKUX BEIUYMH: YMEHUE IJIaHHUPOBaTh
U3MEPEHUs,, CaMOCTOSITEIbHO COOMpPATh AKCIEPHUMEHTAIBbHYIO YCTAaHOBKY IO WHCTPYKIIHH,



BBIUKCIISATH 3HAYCHHE BETMYMHBI M aHAJIM3UPOBATh MOJIYYEHHbIE PE3YJIbTAThl C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

MPOBEJICHNE HECIOKHBIX HKCIEPUMEHTAIbHBIX MCCIEIOBAHUN; CaMOCTOSTENIbHO COOHpATh
HKCIEPUMEHTAIBHYIO YCTAaHOBKY M MPOBOJIUTH HMCCIEIOBAHUE MO HMHCTPYKIHH, MPEICTABIATH
MOJIyUYEeHHBIE 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BUAE TaOMUI U TpaduUKOB, YUUTHIBATH
MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHNUS;

6) IOHMMaHUE XapaKTEPHBIX CBOMCTB (PU3NYECKUX Mojejel (MaTepuaibHas TOUKa, aOCOIIOTHO
TBEPJOE TEJI0, MOJIEIIU CTPOEHMSI Fa30B, )KUKOCTEN U TBEPABIX TEJ, IIJIaHETapHasi MOJIENb aToMa,
HYKJIOHHas MOJIeJb aTOMHOTO $i[jpa) U YMEHHE NMPUMEHSATh UX AJs OOBSCHEHUS (HU3HUECKUX
IIPOLIECCOB;

7) ymeHue OOBICHATH (PU3MUYECKHE IMPOLIECCHl M CBOMCTBA TeN, B TOM 4YHCIE U B KOHTEKCTE
CUTyalluld TMPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBIABIATH MPUYHUHHO-
CJIEICTBEHHBIEC CBSI3M U CTPOUTH OOBSICHEHHE C OMOPON Ha M3yYCHHBbIE CBOWMCTBA (DM3HUECKUX
SBIICHUI, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH;

8) ymMeHue pemiath pacdeTHbIC 3a1auu (Ha 6a3e 2-3 ypaBHEHHI ), CIIONB3Ys 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOINME (PU3MUECKUE BEIMYMHBI, B YaCTHOCTH, 3aMMCHIBaTh KPAaTKOE YCIOBUE 3a/layH,
BBISIBJISITH HEAOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIbI, HEOOXOIUMBIC IS €€
pelIeHus, WCIOJb30BaTh CIPABOYHBIE JaHHBIE, NPOBOJUTH pacyeTbl W  OLIEHUBAThH
PEATMCTUYHOCTh TOJIYUCHHOTO 3HAaueHUs (U3MUeCKONW BENUYHMHBI, YMEHHUE OMNpEeIeiTh
pa3MepHOCTh (PU3NIECKOI BETMUNHBI, TIOTYYEHHON MPU PEIICHUH 3a1a4H;

9) yMeHue XapaKTepu3oBaTh MPUHIMUIBI JCUCTBUS TEXHUUYECKUX YCTPONCTB, B TOM UHUCIE
OBITOBBIX TNPHOOPOB, W TPOMBIIUICHHBIX TEXHOJOTHYECKUX TIPOLECCOB IO WX OIHCAHHMIO,
UCIIONIB3YSl 3HAaHUA O CBOMCTBaX (DU3MYECKUX SIBICHHUH H HEOOXOAUMBbIE (PU3NYECKUE
3aKOHOMEPHOCTH;

10) ymeHHe HCIIONB30BaTh 3HAHUA O (PU3MUECKHUX SBICHUSX B IOBCEAHEBHOW KHU3HU IS
oOecrieyeHnss 0e30macHOCTH TPH OOpameHHH ¢ OBITOBBIMH TNpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3J0POBBS M COOIIOJCHHUS HOPM DKOJIIOTMYECKOTO MOBEACHUS B
OKpYXalomie cpejie; TNMOHUMaHWE HEOOXOJMMOCTH TIPUMEHEHHUS JIOCTHKCHUH ¢(usuku u
TEXHOJIOTUH JUI palliOHAIBHOTO MPUPOIONOIb30BaAHUS;

11) omnbIT noucka, mpeodpazoBaHus U MpeAcTaBICHUS HHPOPMAUN GU3NUECKOTO COAEPHKAHUS C
UCITOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; B TOM 4HCIE YyMEHHE
UCKaTh HMHpopManuioo (U3NYECKOTO CcoAepX aHUs B ceTu VIHTepHET, CcaMOCTOSTENbHO
(bopMynupys MOUCKOBBIN 3alIPOC; YMEHHE OLIEHUBATh JIOCTOBEPHOCTh MOTYYeHHONW HH(pOpMALIUU
Ha OCHOBE HMMEIOIIUXCS 3HAHUM U JOMOJIHUTENbHBIX HCTOYHUKOB; YMEHHE HCIOJb30BaTh MpU
BBINOJIHEHUH y4YeOHBIX 3aJlaHMi Hay4YHO-TIONMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJEpKaHMs,
CIpaBOYHBIE MaTepHAIIbl, pECYpChl ceTh VIHTEpHeT; BiaJeHHe NMpHeMaMH KOHCIIEKTHPOBAHUS
TEKCTa, 0a30BBIMH HaBbIKAMM IpeoOpa3zoBaHMs MH(GOpPMAIMKU U3 OJHOW 3HAKOBOW CHUCTEMBI B
JIpYTyl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE IUCHMEHHBIE U YCTHBIE COOOIIEHHMS Ha OCHOBE
UH(OPMAaLIUU U3 HECKOJIBKMX UCTOYHHUKOB;

12) ymeHue mpoBOAUTH y4yeOHOE HCCIIEOBAaHME IO/ PYKOBOACTBOM YUWUTENsS, B TOM YHCIE
NOHUMAaTh 3aJaydl HUCCIEJ0BaHMs, NPUMEHSTh METOJbl MCCIECIOBAHUS, COOTBETCTBYIOIUE
MOCTaBJIEHHOW II€JIM, OCYIIECTBIISATh B COOTBETCTBUU C IJIAHOM COOCTBEHHYIO AESTEIBbHOCTH U
COBMECTHYIO JI€STEIbHOCTh B TpYIIe, CJICIUTh 3a BHINOJIHEHHWEM IUIaHA JACUCTBUM U
KOPPEKTUPOBATH €T0;

13) mpencraBneHust o cdepax MpohecCHOHATBHON AEATeNbHOCTH, CBS3aHHBIX C (U3UKON U
COBPEMECHHBIMHA TEXHOJIOTUSIMH, OCHOBAaHHBIMA Ha JIOCTH)KCHUSAX (U3NYECKON HayKH,
MO3BOJISIOIINE OOYYalOUMMCS paccMaTpuBaTh (DU3MKO-TEXHHUYECKYIO 00JacTh 3HAHMM Kak
chepy cBoeit Oyaymieit mpodeccHoHaTbHON AeSITEIHHOCTH.



K xoHuy oOyuenus B 7 kJjacce NnpeiMeTHbIE pe3ybTaThl HAa GA30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
UCITIOJIB30BaTh TMOHATHA: (U3NYECKHE M XMMUYECKHUE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MOJIeIb, TUIIOTE3a, CAWHUIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSHUS
BellecTBa (TBEpIOE, JKHUIKOE, TIa3000pa3HOE), MEXaHHMYECKOE [BW)KEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPAMOJIMHEIHOE), TpaeKTOpus, paBHOJCHCTBYyromas cuia, aedopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IBI;
pasnuyath sBieHUs (aud@ys3us, TEmIoBOEe JABMKCHHE YAaCTHIl BELIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, MHEPLMs, B3aUMOJECHCTBUE TEJl, paBHOBECUE TBEPIBIX
TE€J C 3aKpEeIUIEHHON OCBhIO BpAIlEHHUs, Iepeaayda JaBiIeHUs TBEPAbIMU TeJaMH, )KMJIKOCTAMHU U
ra3ami, aTMoc(epHOe AaBlieHHE, IUIaBaHUE TeJl, MPEBPAILCHHs] MEXaHWYECKOH SHEpruu) Io
ONHCAaHUIO MX XapaKTEPHbIX CBONCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPHUPYIOLIMX JaHHOE
¢du3nueckoe sBICHUE;
pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3NYECKUX SBICHHHA B OKPYKAIOIIEM MHpE, B TOM
yhuciie (U3NYECKUE SIBJICHUS B IPUPOJE: MPUMEPHI JBUKEHUS C Pa3IMUYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHUBOW MpHUpPOJE, ACUCTBUE CHJIBI TPEHUS B IPUPOJE M TEXHUKE, BIHSIHUE
aTMOC(EpHOTro JIaBJCHUs Ha JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYaru B Telle 4yelloBeKa, MpHU
3TOM NEpPEBOJUTH IMPAKTHYECKYIO 3ajjadyy B Y4eOHYIO, BBIICJIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) HU3NUECKUX SIBIICHU;,
ONKCHIBATh M3YUEHHBIE CBOICTBAa Te€l M (PU3MYECKUE SIBJICHUSA, HCHOJIb3Ys (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IMIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CUJIa YIPYTOCTH, CUJla TSDKECTH, BEC TeJa, CUJIa TPEHUs, AaBiieHue (TBEPAOro Teja, KUAKOCTH,
rasa), BHITAJIKMBAIOLIAsl CUJIa, MEXaHWYecKas paboTa, MOLIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3(QULMEHT MOJEe3HOT0 IEHCTBHUS MEXaHW3MOB, KMHETHYECKas U MOTEHLHUalbHas SHEprus),
P OINWCAHWW TIPABWJIBHO TPAaKTOBaTh (DM3WYECKHHA CMBICI HCIONB3YEMBIX BEIHYUH, HX
0003Ha4YeHMs] U €IUHUIBl (U3UUECKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
(Gu3nMUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU U3yYEHHBIX 3aBHCUMOCTEH
(bu3nUecKuX BEIHYMH;
XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKHUE SIBJIEHUS M MPOILECCHI, HCIOJIb3Yys IpaBHIia
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH I[lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpPIruu, MpHU HTOM JaBaTh CJOBECHYIO (OPMYIMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;
OOBACHATh (PU3MYECKUE SIBJICHMS, NMPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallull NMTPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OOBSICHEHHWE M3 1—2 JIOrMYecKHMX MIaroB C OMOpod Ha 1—2 H3y4yeHHBIX CBOWCTBA
bu3HYeCcKuX SBICHUHN, PU3MUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;
pewmath pacuéTHble 3a7aud B 1—2 HEHCTBHs, MCHOJB3YS 3aKOHBI M (OPMYIIBI, CBA3BIBAIOIINE
¢du3nyeckue BETMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/layll 3alHChIBaTh KpPAaTKOE YCIIOBHE,
HOJCTABIATh (PU3NUECKUE BEIUYMHBI B (POPMYJIIBI U IPOBOJIUTH PACUEThI, HAXOAUThH CIPABOYHBIE
JTaHHble, HEOOXOJMMble JJs pEUIeHHs 3a/ady, OILEHMBATh PEATUCTUYHOCTh MOJTY4YEHHOU
(U3UYECKON BETMYUHBIL;
pacro3HaBaTh MPOOJEMBbl, KOTOPblE MOXXHO PEUIMTh MpU MOMOLIM (U3MYECKUX METOJO0B, B
ONMCAHUU HCCIIEJJIOBAHMS BBLACIATH IPOBEPsieMOE MIPEANOJIOKeHUe (TUIoTesy), pa3iandarb U
MHTEPIPETUPOBATH MMOTYYSHHBIN pe3ynbTaT, HaXOJAUTh OIIMOKU B XOJE OMbITA, JI€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTaMm;



IPOBOJIUTH OIBITEl MO HAOMIOAECHUIO (DU3MUYECKUX SABICHUA MM (U3UYECKUX CBOMCTB TeIl:
(GopMynHpoBaTh INpPOBEPSiEMbIE MPEIINOI0KEHUA, COOUPATh YCTAHOBKY W3 MPEIJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBATH X0 OIMbITa U (POPMYIUPOBATH BHIBOJIBI,

BBIIIOJHATh IPSMbIE HM3MEPEHUS pPACCTOSHUS, BPEMEHH, Macchl Teja, O00bEMa, CHIBl U
TEMIIepaTyphl ¢ UCIIOJIb30BAaHUEM aHAJIIOTOBBIX U IH(PPOBBIX MPUOOPOB, 3aMHUCHIBATH MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTH U3MEPCHHUI;

IPOBOJIUTbh HCCIIEJOBAaHUE 3aBHCUMOCTH OJHOM (U3MYECKOH BEIUMYMHBI OT JpYyrol ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBMKYLIETOCS Tejia OT
BPEMEHHU JIBUKECHUS Teja, CHJIbl TPEHHUS CKOJBXKEHUs OT Beca Teja, KadecTBa 0OpaboOTKU
IIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CWJIBI TPEHHs OT ILIOLIAAW CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO NOTPYXKEHO TeJO, YCIOBUH IUIaBaHMs TeJl, YCIOBUM pPaBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEIOBaHMs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpEHUs, CcleAysd MpeAJIoKEHHOMY IUIaHy, (UKCUpPOBaTh pe3yibTaTbl IMOJYyYEHHOMU
3aBHCUMOCTH (U3UYECKUX BEIMYMH B BUAE MPEUIOKEHHBIX TaOMUI W TrpaduKoB, NIenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTh BEIIECTBAa >KUIKOCTU U
TBEPAOrO TeNa, CWIa TPEHUS CKOJIBKEHUS, JaBICHUE BO31yXa, BBITAIKUBAIOLIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KUIKOCTD TEJO, KOA(D(OUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKIWHU: TPU BBITOJHEHUH H3MEPEHHH COOUpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHUE UICKOMOM BEIMYNHBL;

co0uIro1aTh MpaBuUiia TEXHUKH O€30I1aCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS] COCY/IbI, OApOMETp, pPhIYar, IMOJABHKHBIA W HETIOABIKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCT;

XapakTepu30oBaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMOpol Ha HX oOnucaHus (B TOM 4WCIE: TOJIIMIHUKYM, YCTPOWCTBO BOJONPOBOJA,
THJIPaBIMYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPLIHEBOH HAcCOC, apeoMeTp), UCHOIb3Ys
3HaHMSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMbIE (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

IPUBOANUTE MpPUMEPHI (HaXOOUTh MH(OPMAIMIO O NMpUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
(bu3nUecKrX 3HaHUHN B MOBCEIHEBHON KM3HHU 11 o0ecriedeHns: 6e30MacCHOCTH NP 0OpalleHuH ¢
npubopaMu M TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbs U COOJIIOJIEHHS HOPM
HKOJIOTUYECKOI'O ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HMH(popmanuu B MHTepHETEe B COOTBETCTBUU C 33JaHHBIM
ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIINUXCSA 3HAHWM W NIYyTEM CPaBHEHHs pPa3IUYHBIX
VCTOYHUKOB BBIJENATh MHPOPMAINIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOW HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUl HAay4YHO-TIOMYJSIPHYIO JIUTEPaTypy
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs HWHGOpMAMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKWE IHChMEHHBIE W YCTHBIE COOOIIEHWs Ha OCHOBE 2-3
HUCTOYHUKOB MHpOpManuu (GU3NYECKOTO COJAEp>KaHUs, B TOM YHUCIE MyOJUYHO JeNlaTh KpaTKue



COOOIllEHUsI O pe3ysbTaTaX MIPOEKTOB WM Y4eOHBIX HCCIENOBaHWM, MPU 3TOM TIPaAMOTHO
UCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALUEM;
IIPU BHIOJHEHUH Y4€OHBIX MPOEKTOB U MCCIEIOBAHUM paclpenensaTh 00I3aHHOCTU B IPYIIE B
COOTBETCTBUM C IIOCTABJICHHBIMU 33Ja4yaMH, CJIEAUTh 32 BBIIOJHEHHEM IUIaHA JCHCTBUU,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ B JIEATEIbHOCTh TIPYMIbl, BbICTpauBaTh
KOMMYHUKATHBHOC B3aI/IMO,Z[eI\/JICTBI/Ie, YUUTBIBAsA MHCHHUC OKPYXKAIOMIUX.

K xoniy o0yuenus B 8 kJjacce mpeiMeTHBIC pe3ybTaThl HA 0A30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:
UCIIOJIB30BaTh MOHSATHS: MAacca U pa3Mepbl MOJEKYI, TEIUIOBOE JBM)KEHUE aTOMOB U MOJIEKYII,
arperatHble COCTOSHUSI BEILECTBA, KpUCTaNIMYeCKue U amopdHbIe Tella, HACBHIIEHHBIN U
HEHACBIIICHHBIA Map, BJIAXHOCTh BO3AYyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOU
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUYECKUM 3apsf, DJEKTPUYECKOE II0JIe, IPOBOJHHUKUA U
JUDJICKTPHUKH, TTOCTOSTHHBIN SHCKTpI/I‘-IGCKI/II\/JI TOK, MAarHuTHOC II0JIC,
pa3iuyath sBIEHUS (TEIJIOBOE PACIIMpPEHHE U CXKaTHe, TeIionepeaaya, TeIIoBOe PaBHOBECHE,
CMa4YuBaHHUC, KAIIWJIIAPHBIC ABJICHHWA, MCHHAPCHUC, KOHJACHCAIMA, IJIABJICHHUC, KPUCTAJIM3AalUa
(oTBepmeBaHue), KWUIIEHUE, Terulonepenada (TeIIONPOBOIHOCTb, KOHBEKIUS, H3IIy4YeHUE),
3JIEKTpU3ALMS TeJ, B3aUMOJACUCTBUE 3apsANIOB, ACHCTBUSA 3JIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHCEC, B3aI/IMOI[eI\/JICTBI/Ie MarduToB, HGIZCTBI/IG MAarauMTHOIO II0JIA Ha IMPOBOJHUK C TOKOM,
SJICKTPOMAaruuTHasA I/IHILYKIII/ISI) 10 OIIMCAHHIO HMX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHHUIA B OKPYXAlOUIEeM MHpE, B TOM
yrcne (pu3ndeckue SBJICHHs B MPUPOJE: MOBEPXHOCTHOE HATSDKEHUE U KaWIJUISIPHbBIC SIBIICHUS B
npupojie, KPUCTAIUIBI B mipupoae, uznydenre ColiHIa, 3aMep3aHre BOJOEMOB, MOPCKUE OpU3HI,
o0pa3oBaHUe pOCHI, TyMaHa, HHEs, CHETa, AIEKTPHUECKHE SBICHHS B aTMOc(]epe, FIeKTPHIECTBO
JKUBBIX OPraHW3MOB, MAarHUTHOE TOJIe 3eMJIH, JIpeid MOII0COB, POJIb MArHUTHOTO TOJIS JJIs
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHUE, TIPU ATOM MEepPEeBOAUTH MPAKTHUYECKYIO 337a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHbBIE CBOMCTBA (IIPpU3HAKHM) (PU3NYECKUX SBICHUI;
OIMMUCBIBATHL H3YYCHHBIC CBOMCTBA TElI H (1)H31/I‘~IGCKI/I€ SABJICHUS, MUCIIOJIb3Yys (1)I/I3I/I‘-I€CKI/IG
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, yeIbHas TEIII0EMKOCTh
BElIECTBa, YJeNlbHas TEIUIOTa IUIABJIEHUS, yJeJbHas TeIuioTa napooOpa3oBaHMs, YAelbHas
TEIUIOTAa CrOpaHHsl TOMIWBA, KOA((UIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCUTEJIbHAS BIIAJKHOCTh BO31yXa, DJJIEKTPUYECKUM 3apsl, CHJIA TOKAa, DJIEKTPUYECKOE
HaIpsDKEHUE, COMPOTHUBIIEHHWE MPOBOJHUKA, YIEIbHOE CONpPOTHBJIEHHME BellecTBa, paboTa u
MOIONHOCTH JJICKTPUYCCKOT'O TOKa), IIpru ONMHMCAaHWU IMPABUJIBHO TPAKTOBATH (1)I/ISI/I‘~IGCKI/II\/'I CMBICJI
UCIIONIb3YEMBIX BETUYMH, 0003HAUYCHUS U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOTUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BETUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKIX BEIHYNH;
XapaKTEpHU30BaATh CBOMCTBaA TCI, (1)I/I3I/I‘-IeCKI/Ie ABJICHUA W TIPOLECCHI, HCIIOJIb3ysd OCHOBHBIC
IIOJIOKEHU A MOJ'IeKy.]'ISIpHO-KI/IHeTH'—IeCKOI\/II TEOpHU CTPOCHUA BECIICCTBA, IPUHIUIT CYIICPIIO3UIIUN
noJyiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUd 3apsja, 3akoH OMa JUIsl yyacTKa ILIeTH,
3ak0oH Jxoynsa—JIeHlla, 3aKOH COXpaHEHHs] DHEPruHU, IIPU ITOM J1aBaTh CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MaTEMATHYECKOE BBIPAKCHHE;
OOBSICHSTH (bmnqecxne mponeccoel " CBOMCTBaA TCJI, B TOM YHCIIE U B KOHTCKCTC CI/ITyaIII/Iﬁ
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHOCIEICTBEHHBIE CBS3U, CTPOUTH



00BbsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THBIE 3a7audl B 2—3 JAEHCTBHS, UCHOJIB3YS 3aKOHBI M (DOPMYIIbI, CBSI3BIBAIOLIHE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHaIM3a YCIOBHS 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK JI@HHBIX Ul PpELICHUs 3aJadyd, BBIOMpaTb 3aKOHBI M (HOpMyIIb,
HeoOXoauMble A1 €€ pellieHus,, NMPOBOAUTh PAacu€Thl W CPaBHUBATh IOJyYEHHOE 3HAa4YEeHUE
($U3nUeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh MPU TOMOILIM (U3NYECKUX METOIOB,
UCTIONB3YSl ONMMCAaHUE MCCIECIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINOIOKEHHE, OICHUBATh
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBAaHUS, €IaTh BEIBOIBI;

IPOBOJIUTH OIBITH 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tel
(KanmWJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJCHHUS BO3JyXa OT €ro oO0béMa, TeMmepaTypsbl,
CKOpOCTM IIpollecca OCTbIBAaHMS M HAarpeBaHUs IpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(morsjomaeif) NOBEpXHOCTH, CKOPOCTb WCHApEHUs BOJbl OT TEMIIEPATypbl KUIKOCTH U
wionaan €€ IMOBEPXHOCTH, JJIEKTpU3aLMs TeJl U B3aUMOJEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yaJHM3allMsi MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IOJs Ha HPOBOJHUK C TOKOM, CBONCTBa 3JIEKTPOMAarHuTa,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHONO  TOKa):  (OpPMYIMpPOBAaTH  IpPOBEpsieMble
IPEIOI0KEHUs, COOMPaTh YCTAaHOBKY M3 IPEIUIOKEHHOTO OOOPYIOBaHUS, OMUCHIBATH XOJ
OTBITa U JOPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEJIbHON BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HANpSDKCHUST C HCIOJB30BAHMEM AaHAJIOTOBBIX NMPHUOOPOB M JATYUKOB (PU3MUECKUX BEIUYHH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEZOBAaHUE 3aBHUCHUMOCTH OJHOM (U3UYECKOH BEIMYMHBI OT Jpyrol c
UCIOJIb30BAaHUEM MPSIMBIX H3MEpeHHH (3aBUCHMMOCTb COIPOTHBIIEHUS IHPOBOJHUKA OT €ro
JUTMHBI, TUTOIIAJH MOTIEPEYHOr0 CEUYEHUS M YACTHHOTO CONPOTUBIICHHUS BEIIECTBA IMPOBOJIHUKA,
CHJIBI TOKa, HJIYHOIET0 Yepe3 IPOBOJHUK, OT HANpPSKCHHWS Ha MPOBOJHUKE, HCCIEIOBaHUE
[OCJEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IJIAHUPOBATH
UCclieIoBaHue, COOUPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, Cielys NPeASIoKEHHOMY IJIaHy,
(bUKCUpPOBATh pPE3yNbTAThl IMOJNYYCHHOH 3aBHCHMOCTH B BHUJAE TaONWIl U TpaduKOB, IenaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAHMS;

IPOBOJUTH KOCBEHHBbIE M3MepeHHs (U3NUYECKUX BeIUYHMH (yAeibHas TEMJI0EMKOCTh BEIECTBA,
CONpPOTUBIIEHUE MPOBOJHUKA, pad0oTa M MOIIHOCTb JJIEKTPUYECKOIO TOKA): IUIAHUPOBATh
U3MEpeHus, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEJIOKEHHOW MHCTPYKIUH, U
BBIYHUCIIATH 3HAUEHHE BEITUYMHBI;

coOiroAaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMopoil Ha WX omucaHus (B TOM YHUCIE: CHUCTeMa OTOIUICHHs JOMOB, TMIPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJIBTMETP, CUETYMK DIIEKTPUUECKON SHEPTHH, SIEKTPOOCBETUTEIILHBIC
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE MPEIOXpPaHUTENH,
DIIEKTPOMArHUT, OJIEKTPOJBUTATENh ITOCTOSIHHOTO TOKA), HWCIOJB3ys 3HAHUS O CBOHCTBAax
¢u3nUecKux sSBICHUH U HEOOXO0UMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHbIE NMPHOOPHI MO CXeMaM U
CXeMaTHYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, ICHUXPOMETp, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, dJIEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBI JEKTPHIECKUX



Heneil ¢ mocjaenoBaTeNIbHBIM U MapajuleIbHBIM COCTUHEHUEM AJIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaYCHMSI SJIEMEHTOB AJIEKTPUICCKUX IETeH;
MPUBOJUTH MPUMEPHI (HAXOAUTh MH(DOPMAIMIO O TpHUMEpax) MPaAKTUYECKOrO HCIOIh30BAHUS
bu3HYECKUX 3HAHUH B MIOBCEAHEBHOW XKU3HU I 00ecrieueHrs 0€30IacHOCTH MPU 00pAaIeHUH C
npubopaMd U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMsS 3J0POBbsI U COOIIOJECHUS HOPM
9KOJIOTMYECKOT0 IOBEJICHUS B OKPY>KaIOILeH cpeie;
OCYIIECTBIISITh TOWCK HHpOpMAIMK (QHU3UIECKOro coaepkaHus B VIHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJHUTENbHBIX HCTOYHUKOB BBIICIATH
nH(pOpPMAIINIO, KOTOpas ABJISIETCS MPOTUBOPEUUBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;
UCIIONIb30BAaTh TIPH  BBIIOJIHEHWW YUYEOHBIX 3aJaHW HAYYHO-TIOMYJSPHYIO JIUTEPATYPY
(GU3HYECKOTO COACpIKAHMS, CIPABOYHBIC MaTepUalbl, pecypchl ceTu WHTepHeT, BIaleTh
npuéMaMyi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHMOpPMANMKA W3 OJHOW 3HAKOBOUN
CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE M KpPaTKUE YCTHBIE COOOIeHus, 00001mas nnopmamo
U3 HECKOJbKUX MUCTOYHHKOB (PU3UYECKOTO COJIEP:KaHUs, B TOM YHCIE MyOIMYHO MPECTABIAThH
pe3yNbTaThl TPOSKTHON WM HWCCIICIOBATEILCKON JIEATSIBHOCTH, TPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YUYCHHBIN MOHATUIHBINA ammapar Kypca (U3HUKH, COIMPOBOXKIATh BBICTYILICHUE
Mpe3CeHTAlNEN;
IIPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HCCIENO0BAaHUI (DU3MUECKUX MPOLECCOB PACIPEACTSATh
00513aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMU 33/1a4aMHU, CIIEIUTH 32 BBITOJIHEHUEM
IJIaHa JEeUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHUBAThb COOCTBEHHBIM BKJIaa B
NESTCIIbHOCTh ~ TPYIMIbBI, BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISS
TOTOBHOCTP pa3peraTh KOH(QIHKTHI.

K koniy oOyuenuss B 9 kjiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
UCIIOJTb30BAaTh MOHATHS: CHUCTEMa OTCU€Ta, MaTepruaIbHas TOUKA, TPACKTOPHUS, OTHOCUTEIHLHOCTD
MEXaHUUYECKOTO JIBUKCHHUSI, nedopmarus (ynpyras, IIacTUYecKas), TpeHue,
[IEHTPOCTPEMHUTEIIPHOE YCKOPEHHE, HEBECOMOCTh W IEPErpy3KH, MEHTP TAKECTH, abCOIIFOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPJOTO Tela, pABHOBECUE, MEXaHUYCCKUE KOICOAHUS U BOJHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK, dJEKTPOMArHUTHBIC BOJHBI, [IKajda AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCIYCKaHUS M TOTJOIIeHHs, anbda, Oeta- u
ramMMa-Hu3JIy9eHUs, U30TOIIbI, SIJICPHAs YHEPTeTHKA,;
pasnuvarth  sSBICHUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE TNPSIMOJIMHCHHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE TMPSAMOJUHEHHOE JIBIDKEHHE, CBOOOJHOEC TAJCHHE TeJl, pPaBHOMEPHOE
JIBKCHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJ, PEaKTUBHOE IBWKCHHE, KOJeOATeIhHOE
JIBUKEHHE (3aTyXarolle W BBIHYXKICHHBIE KoNeOaHMs), pPE30HAHC, BOJIHOBOE JBIKEHUE,
OTpaKeHHE 3BYKa, MPSIMOJIWHEHHOE pacmpoCTpaHEHUE, OTPaKEHHE M TPEeOMIICHHE CBeTa,
MOJTHOC BHYTPEHHEE OTpPaKCHHE CBETa, pa3jioKeHHe Oeloro CBeTa B CIEKTP W CIIOKEHUE
CIIEKTPAJLHBIX I[BETOB, JWCIIEPCHS CBETA, €CTECTBCHHAS PaJIMOAKTUBHOCTH, BO3HUKHOBEHUE
JUHENYaToOro CHeKTpa H3IY4YeHHs) MO OMHCAHWIO HMX XapaKTEePHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINUECKOE SIBIICHUE;
pacrio3HaBaTh IMPOSIBIICHUE H3YUCHHBIX (U3MUYSCKUX SIBJICHUH B OKpYXKamieM Mupe (B TOM
yrcne (U3NYECKue sSBICHUS B MPHUPOJE: MPIIMBHI U OTIHUBBL, JABUKeHHE MIaHeT ConHedHOH
CUCTEMBI, PEAKTHBHOC JIBIDKEHUE IKHBBIX OPTaHH3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHYECKHE BOJHBI, IIYHAMH, 3XO0, I[BETa TeJI, ONTHYCCKHUE SIBICHUS B
npupoje, OHMONIOTHYECKOe [eHCTBHE BUAMMOIO, YIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO



U3IY4EeHUN, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, PpagHuoaKTHBHOE
U3Iy4YeHUE TPUPOAHBIX MHUHEPAIOB, JEHCTBHE paJMOAKTHBHBIX W3IYYCHHH HA OpraHu3M
4eJI0BEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBICTATH CYIIECTBEHHBIE
cBoMcTBa (MPU3HAKHN) DU3HUECKHUX SIBJICHUI;

ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UYECKUE SBICHMS, HCIONb3Yys (QU3NUECKUe
BEJIMYMHBI (CPEeIHAA U MIHOBEHHAsI CKOPOCTh TeJla P HEPaBHOMEPHOM JBHKEHHH, YCKOPEHHUE,
nepeMelieHle, IyTh, yIJIOBas CKOPOCTb, CHJIa TPEHUs, CHJIA YIPYrOCTH, CHUJIAa TSKECTH,
YCKOpEeHHE CBOOOJHOTO MAJeHUs, BEC Tella, MMITYyJIbC Tella, MMITYJIbC CHJIBI, MEXaHWYeCcKas
paboTa M MOIIHOCTb, MOTEHIHANbHAsI SHEPIUs Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrHsl CXKAaTOM NpYKUHBI, KMHETUYECKas SHEpPrus, IMOJIHAs MeXaHH4YecKas
SHEPIus, MEPUOJ M YacToTa KoyieOaHWi, JJMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, TOKa3aTelb NPEJIOMIICHHUS CpPEeAbl), NMPH ONUCAHWK TPABHIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCIOJIb3yEMBbIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (GU3NYECKUX BEJIUYHUH,
HaXoauTh (OPMYIIbI, CBS3bIBAIOLINE JaHHYIO (U3UYECKYIO BEJIUYMHY C JAPYIMMHU BEIMUYMHAMH,
CTPOUTH TPAPUKHU U3YIEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIEHUS U MPOLECChl, HCHOIb3Ysl 3aKOH
COXpaHEHHsI YHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPUHIMII CYNEPIO3UIMHA CHII, TTPUHITHUIT
OTHOCHUTENbHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS WMIYJIbCA, 3aKOHBI
OTpa)KE€HHsI U IPEIOMIICHUS] CBETa, 3aKOHBl COXPAaHEHMs 3apsI0BOTO U MAaCCOBOI'O YHUCEN MpHU
SJICPHBIX peaKkUusaX, NPy 3TOM JlaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHAa U 3alMCHIBATh €ro
MaTeMaTHYECKOE BBIPAKECHNUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM 4YHCIE U B KOHTEKCTE€ CHTyalUi
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATH HMPUYMHHO-CIICJCTBEHHBIE CBS3H, CTPOHTH
00BsiICHEHHE M3 2—3 JIOTUYECKUX IIaroB C OMOpPO Ha 2—3 M3YyYCHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewaTh pacy€THbIE 3a/1a4M (OMHMPAIOIINECs HAa CUCTEMY U3 2—3 ypaBHEHMH), UCTIONb3YS 3aKOHBI
U (GOopMyIibl, CBs3bIBalOIME (U3MUYECKUE BETUYMHBL: HAa OCHOBE aHajM3a YCIOBHSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIATh HEAOCTAIOIIME MM U30BITOYHBIE JAaHHBIE, BHIOMPAThH
3aKOHBI W (OPMYJNBI, HEOOXOAWMBIC IS pEIICHHUs, IMPOBOAUTH pAcu€Thl M OIICHUBATh
PEATUCTUYHOCTD MOIYYEHHOTO 3HaUeHUs (PU3MUECKON BETMIHUHEI,

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh NPU TMOMOLIM (U3NYECKUX METOIOB,
UCTONB3Yysl ONMCAaHUE MCCIIEeIOBaHMs, BBIIEIATH IPOBEPSIEMOE IMPEAINONIOKEHHE, OICHUBATh
NPaBUIBHOCTh TOPSIKA TPOBEJEHHUS] HCCIEAO0BaHMs, JelaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN 1 OTIBITOB;

IPOBOJUTH OIBITH MO HAOJIOACHUIO (PU3MUYECKUX SBICHUH WM (U3NYECKUX CBOWCTB TEl
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh IEepHoia
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MACChI TPy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MaJIbIX KoJeOaHUH, MPSIMOJIIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0ernoro
CBETa B CIEKTP, U3yUECHHUE CBOMCTB M300paXeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs
npeaMeTa B coOuparolieit JTMH3e, Ha0II0AeHNEe CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyAOBaHMUSI, ONUCHIBATH X0
OTIBITA U €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUIO MPSAMBIX HW3MEPEHUH, OMpeAessisl cpeqHee 3HaueHue
u3MepseMoil BenuuuHbl ((POKYyCHOE paccTOsiHME cOoOMparoleil JMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEepUTEeNHLHOr0 Ipudopa);



IPOBOJUTH HCCIICOBAHUE 3aBHUCHUMOCTEH (U3UUECKUX BEIMYUH C HCIOJIb30BAHUEM IPSIMBIX
U3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUXKEHHMU 0€3 HadaJbHON
CKOpOCTH, TepHoa KojaeOaHHii MaTeMaTHYeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIiia
OTpaXKEHMsI CBETAa OT yrja MaJeHus W yIVla NPEJOMIIEHUs OT yrjia MaJeHus): IIaHUPOBATh
UCCIICIOBAaHUE, CaMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTaThl MOJy4ECHHON
3aBUCUMOCTH (PUM3MYECKMX BEJIMYMH B BUAE TaOiuL U TpaduKOB, JelaTh BHIBOJBI 110
pe3yJipTaTaM MCCIIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMUYUH (CPEIHss CKOPOCTh U YCKOPEHHUE Tela
IpY PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAJCHHUs, >KECTKOCTh MPYKUHBI,
KOO(PQHULIMEHT TPEeHHUs CKOJIbKEHHS, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KOoJICOAHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHHUKOB, OINTHYECKas cuia coOuparouiei
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHHUs, COOUPATH SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIOJIHATH U3MEPEHMUSI, CIEAYS NPEI0KEHHON HHCTPYKLIUHU, BEIUUCIISATh 3HAaUEHNE
BEJIMYMHBI M aHAJIW3UpPOBAaTh IMOJIYYEHHbIE pPE3yJbTaThl € Y4ETOM 3aJlaHHOM MOrPELIHOCTU
U3MEPEHU;

co0uIro1aTh MpaBuUiia TEXHUKH O€30I1aCHOCTH ITpU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
pasinyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (U3MYECKMX MOJeNel: MaTepuanbHas TOUKa,
abCOoJIIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKas JIMH34, IIJJaHEeTapHask MOJIEeIb
aTOMa, HyKJIOHHasi MOZI€JIb aTOMHOTI'O Spa;

XapaKTepu30BaTh MPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OMoOpoil Ha MX omucaHus (B TOM YHUCIE: CIUJAOMETP, JATUUKHU IIOJOXKEHHUS, PACCTOSHUS U
YCKOpEHUs, pakeTa, 53XO0JIOT, OYKH, IEpUCKOMN, QoroanmnapaT, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCIonb3ys 3HaHUSA O CBOWCTBaX (DU3HUECKUX
SBJICHUH U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOTMUECKUX MPOIECCOB IMpPH pPEUIeHHH Yy4eOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIe TMH3e;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
¢u3nyecKuX 3HAaHUM B MOBCEAHEBHON XKU3HU AJIs oOecrieueHrs 6€30acHOCTH MpU 00pallleHuH C
npubopaMyl U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TOBEJICHUS B OKPYKAIOILEH CPELE;

OCYILECTBIIATh MOMCK MHPOpMaLuu (u3ndeckoro cojepxkanus B MHTepHETe, caMOCTOSTENbHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAWUTh IMYTH OINpENeNeHUsl JOCTOBEPHOCTU IOJIy4EeHHOH
MH(pOpMaLlMK HAa OCHOBE UMEIOIINXCS 3HAHUM U JOMOJIHUTENbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh IPU  BBIIOJIHEHUM Y4YEOHBIX 33JaHMM HAYYHO-TIONMYJAPHYIO JINTEpaTypy
bu3nyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu WHTepHer, BianeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OJAHOW 3HAKOBOMN
CUCTEMBI B JIpYTYIO;

co3/1aBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOr0 COAEp)KaHUs, MyOIMYHO TMPEICTaBIsATh PE3YIbTaThl
IIPOEKTHOM WJIM HCCIIEI0BATENbCKON JEATENBHOCTH, NP 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN NOHATUMHBIN anmapar u3y4aemoro pasjesna (GU3HKU U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne (uudpossbie)
/i HaunmMeHoBaHue pa3/iejioB U TeM MPOrpaMMbl Beero KoﬁnTponbnme HpﬁaKTl/l‘leCKl/le 0Gpaz0oBaTEIbHbIC
padoThl padoThbI pecypesi
Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY KAIOIIEro MUpa
bubmuorexa [JOK
1.1 Pusuia - Hayka 0 pUpOzC 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 OUIHICCKAE BOMH MHEL 2 1 https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 bubmorexa [IOK
' https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA
bu6nmoreka [JOK
2.1 Crpocnue pemectsa 1 https://m.eds00.ru/7f416194
2.2 JIBr>xeHne U B3aUMOJICHCTBHE YaCTHIL BEISCTBA 2 1 Bubmioreka IJOK
' https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSTHUS BEIIeCTBA 2 bubmiorexa HOK
' https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubmuorexa [JOK
31 MexaHu4ecKoe JBIKCHHE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 Muepiws, Macca, IIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Crna. Buner cnn 14 1 2 https://m.edsoo.ru/7f416194



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

Uroro no pazgeny 21
Pa3nes 4. /laB1eHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 [asnenue. llepenaya naBneHust TBEpAbIMU TEIAMH, 3 bubnnoreka [HOK
' YKUJIKOCTSIMHA U Ta3aMu https://m.edso00.ru/7f416194
bu6mmorexa [IOK
e Jlasnienue xukocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOE JaBIIeHHE 6 https://m.edso0.ru/7f416194
4.4 JlelicTBUE MKUJIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO 7 3 bubmorexa LIOK
' https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3znea S. Pa6ora u MOIIHOCTh. JHEprust
bubmuorexa [JOK
51 Pabora n momsoCTS 3 ! https://m.eds00.ru/7f416194
bu6mmoreka [IOK
9.2 Hpoctere mexannsmel 5 1 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
5.3 Mexanmaeckas sueprus 4 1 https://m.eds00.ru/7f416194
Hroro nio pazgeny 12
Pa3nen 6. ** torosoe moBropeHne™*
6.1 [ToBTOpeHme n 0600IEeHNe Kypca PU3HKH 3a 7 KI1acc 3
Hroro 3
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KIIACC
KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
Ne ni/n HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero KOﬁHTpO.}]LHLIe HpﬁaKanecKHe 0BPA30BATEILHBIC
padoThI padoThI pecypesI
Pa3pen 1. TenioBble siBJIeHUSA
. bubmuoreka [{OK
1 CTpoeHue i CBOHCTBA BemICCTRa ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 TernoBsie mporeccr 21 1 4 https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DnexTpuyuecKue 3apsaabl. 3apsDKEHHBIE Tela U UX 7 bubnmnoreka HOK
' B3aUMO/IEIICTBIE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.3 MaruutHeIe ABICHHA 6 1 1 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
24 DICKTPOMATHHTHAS MY KIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
Paspnen 3. UTorosoe noBropenue
3.1 [ToBTOpeHme n 0600mEeHNe Kypca PU3NKH 3a § Kiacc 3
Hroro 3
PesepBHOE Bpemst 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12



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

KounyecTBO 4acoB JIeKTPOHHbIE
uppoBbIe
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Kontpoabubie IIpakTnyeckue (i pp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUA
bu6mmoreka [IOK
11 M 0 10 1
€XaHWYECKOE JIBMIKEHHE M CIIOCOOBI €ro OIMKMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B 5 20 1 3
SAMMOACHETBHC TeT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 1
AKOHbL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6nmoreka [JOK
2.1 M o 7 2
CXAHITICCIUE KOTEOANHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 0
CXAHHICCKHC BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
3.1 DNEKTPOMArHUTHOE IOJIE B 3JIEKTPOMArHUTHEIC BOJIHEI 6 0 bubmotexa [JOK
' p p https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 1 bubmuorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 1 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBanToBbIe sIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHue u 00odIIIEHNE coiepKaHUs Kypca HU3UKH 9 bubnnoreka [JOK
' 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



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

7 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontposbubie IIpakTnueckue Aara unpponbie
Bcero u3y4eHust  o0pasoBaTe/bHbIEC
padoThI padoThI pecypenr

®dusuka — Hayka o npupoze. SBneHus 1

npupoabl. duznueckue ABICHUS

MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, 1

MarHMTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHHUS

du3nyecKue BEIMYMHBI U UX U3MEPEHHE 1

Ypok-uccnenosanue "M3mepeHue reMneparypbl

IIPY IOMOILM >KUJIKOCTHOT'O TEPMOMETPA U 1 1

JaT4yrKa TeMIeparypbl”

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAyKH

M3y4aroT pupoay. EcrecTBeHHOHAay4YHBIA METO, 1 bubmmnoreka HOK

no3HaHus. Onucanue GU3NYECKUX SBICHUN C https://m.edsoo.ru/ff09f72a

[IOMOILIBIO MOJEIIEN

Ypok-uccnenosanue "lIpoBepka runoressl:

JAJIBHOCTB MOJIETA MIApUKA, IIyLHIEHHOTO 1 1

TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OoJIblie

BBICOTA ITycKa"

Crpoenue BemectBa. ONbITHI, TOKa3bIBAIOIINE 1 bubnuotexa [JOK

JMCKPETHOE CTPOEHUE BEIECTBA https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTUL BELIECTBA 1 bubnmorera LHOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OMnbITHI 110 HAOIIOICHUIO 1 1



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

TCIIJIOBOI'O paClIMPCHUA Ira30B»

10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
B3anmocBA3b MEX1y CBOMCTBAMH BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSTHUSIX U UX Bu6mmoteka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexanunueckoe ABuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnunoreka LIOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon nnepuuu. Bzaumoneiicreue ten
15 KaK IIPUYMHA U3MEHEHHUSI CKOPOCTH JBUKECHUS brbmmorexa LTOK
https://m.edsoo.ru/ff0a0c10
Ten
16 [TmoTHOCTE BemiecTBa. PacueT Maccel 1 00beMa bubnuoreka [{OK
TeJa 10 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPAOTO TENa»
" " bubnuotexa [JOK
18 Pemrenue 3anau no reme "[1noTHOCTH BeliecTBa https://m.edsoo.ru/ff0al23c
19 Cuna kak XapakTepUCTHKa B3aUMOICUCTBUS TEI.
Cuna ynpyroctu. 3akoH ['yka
JlabopaTopHas pabota «/3ydeHue 3aBUCUMOCTH
20 pactshxeHus (1edhopMariin) Ipy>KUHBI OT
MPUIIOKEHHOMN CUIIBDY
21 SBnenue TaroreHus. Cuna TAxKECTH
22 CBs13p MEXly CUJION TSKECTH U MAcCOM Tela. bu6muoteka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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Bec tena. Pemrenne 3agau mo teme "Cuia

https://m.edsoo.ru/ff0al778

TsbKecTn"

23 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubnmnoreka HOK
OU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bub6nmoreka [IOK

24 Hsmepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc

bubnuoreka [IOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778

26 CnoxxeHue IByX CHJI, HallPaBJIEHHBIX 110 OJTHON bubnmnorexa [JOK
npsMoii. PaBHoieCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70

97 Pewenue 3anau no reme "PaBHoaelcTBYIOIIASA
cun"

28 TpeHue CKOJIbKEHHS U TpeHUe NOKos. TpeHue B bubmmnoreka HOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3ydyeHne 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJIBKEHUS OT CUJIBI IaBJICHUSI U brbmmorexa [JOK

N https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEI

30 Pemrenue 3a1au Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «['padmueckoe nzobpaxxenue cuin», «Cuiby, bubnmorera LHOK

_ https.//m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOMIAS CHIT»
KonTponbHas pabota no remam:
39 «MexaHnueckoe aBKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n300paxeHue cuimy, «CHIbI»
33 JHanenue. CriocoObl yMEHBITICHUS U bubmuorexa [{OK

YBCIIUYUCHUA TaBJICHUSA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
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34 I[aBiIeHHe ra3a. 3aBUCMMOCTb JaBJICHUS Ta3a OT bubmmoreka [JOK
00BbéMa, TeMIiepaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEJIAMU, bubmuoreka [JOK
KUIKOCTSIMH U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )XKMAKOCTH U ra3e, BhI3BaHHOE bubnunoreka LIOK
JEUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBneHue B )XKUIKOCTH bubnuorexa [JOK
u raze. 3akoH Ilackans» https://m.edsoo.ru/ff0a2826
Bbu6moreka [JOK
38 Coobumaiompecs cocynsl https://m.edsoi_.[ru/fan297O
39 IManpaBnmueckuii mpece bubmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC
Atmocdepa 3emmu. [IpudnHbI CyIiecTBOBaHUS
41 BO3YIIHOM 0005104kH 3eMiH. 3aBUCUMOCTh bubmuoteka [IOK
aTMOC(EpPHOTO JaBJICHUS OT BHICOTHI HaJ] https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOpPS
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue ]r?tlfr?sj?/l//lr?f:(;(se:)(])_.[g}:TOaZbSa
43 N3mepenue atmocdepHoro aaBieHus. OnbIT bubnmnoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
m 3aBUCHUMOCTBH aTMOC(EPHOTO ABJICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe naBiieHue Ha bubnuoreka [IOK
Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo teme " AtmocdepHoe
napjeHue"
47 JlercTBrE KUIKOCTHU U Ta3a Ha MIOTPYKEHHOE B bu6muoteka [JOK



https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a2970
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HUX T€JI0. ApXuMea0Ba cuia

https://m.edsoo.ru/ff0a3276

JlabopaTtopHas pabora «OnpeneneHue

48 BBITAJIKABAIOIIEN CUIIBI, JEHCTBYIOIIEH Ha TEIO bubnnorexa LHOK
= s yrot ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)
JIaGoparopnas padora «O1mpeneiieaue
49 BLITaEKHBEIom:I‘?I CUJIBI ,HefII)CTB LIEH Ha TEJIOo Bubmaorexa ITOK
’ yio ’ https://m.edsoo.ru/ff0a3514
MOTPYKEHHOE B )KHUJIKOCTh)»
bubnuoreka [IOK
50 [ImaBanue ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpynpoBanue
51 apeoMeTpa WIH KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy30noabEMHoCTH"
Pemenwue 3amaq mo Temam: «I[lnaBanue cymos.
52 Bo3ayxormaBanuey, «J/laBiaecHue TBEPABIX TEI bubnmorexa IOK
X . ’ P ’ https://m.edso0.ru/ff0a3654
KUIKOCTEN U Ta30BY»
53 KonTponbHas padbota mo Teme «JlaBnenue
TBEPABIX TEJ, KUIKOCTEH U Ta30B)»
bu6nmorexa [IOK
54 Mexanunueckast pabora
p https://m.edsoo.ru/ff0a3f82
but6mmorexa [IOK
55 MomHocTs. EquHUIBI MOIIIHOCTH
B a I B https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JeCTHUIIE"
57 [Ipocteie Mmexanu3mbl. Peryar. PaBHoBecue cui
Ha pblyare
Pbruaru B TexHuKe, OBITY U IPUPOJIE.
N but6mmoreka [IOK
58 Jlaboparopuas pabota «VccnemoBaHue ycioBuit

PaBHOBCCHUS pblyara»

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
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Pemenue 3anau no teme «Y cioBUs paBHOBECUS bubmmoreka [JOK

59 1
pbryara https://m.edsoo.ru/ff0a48a6
KoadduunenT nosieznoro aeiicTBusi MexaHu3Ma.

60 Jlaboparopuas padota «M3mepenne KI1J] 1 1
HAKJIOHHOM MJIOCKOCTI)

61 Pemenue 3agau mo teme "Paborta, MOIIHOCTb, 1 bub6nmoreka [IOK
KITJI" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus. Kunernueckas u bubmmoreka [JOK

62 1
MOTEHIMaIbHAs DHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHCHHSI MEXaHUYECKON YHEPTHH 1 bubmorexa HOK

p P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME

64 "DKCnepUMEHTaIbHOE OIPEIeTIeHNE N3MEHEHUS 1 1
KHHETUYECKOW U TOTeHIIMATBHON YHEPTHH MPU
CKaThIBAaHWH TeJa M0 HAKIOHHOW MIOCKOCTH"

65 KonTponbnas pabora no teme «Pabora u 1
MOIIHOCTh. DHEPTUS»

66 IToBTOpenue no reme "MexaHndeckoe 1 bubmuoteka [IOK
nBIOKeHHne" https://m.edsoo.ru/ff0a4ee6
[ToBTropenue no teme "JlaBnenue TBEPABIX TeT, bubnuotexa [JOK

67 . 1
XKUIKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe

68 [ToBTOpenue nmo Teme "Pabora. MOIMIHOCT. 1
Oneprus"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

JIeKTPOHHBbIE
Hara undgposbie
KoumnuectBo yacos u3ydyeHusi oOpasoBaTesibHbIE
Jlj;ln Tema ypoka pecypesI
KonTpoabubie IIpakTuueckue
Bcero
padoThI padoThI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHUHETUYECKOW TEOPUHU U UX OTIBITHBIC 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, JKUIKOTO B Ta3000pa3HOTO 1 bu6mmoreka [JOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIeCTBAa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU
bu6mmoreka [JOK
5 Kpucrannuueckue u amopdHbie Tena 1 https://m.edsoo.ru/Ff0a5800
5 CmauuBaHue ¥ KanWUIsIpHOCTh. [loBepxHOCTHOE 1 bubnuotexa [JOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsA3b TeMIEPaTypbl CO CKOPOCTHIO 1
TETJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sueprusi. CiocoObl U3MEHEHUs 1 bubnmoreka [JOK
BHYTPEHHEHN SHEPIUU https://m.edsoo.ru/ff0a5c60
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bubmuoreka [JOK

10 Buasl Temnonepegaun
a pe https://m.edsoo.ru/ff0a6412
Vpoxk-koHpepenuus "IIpakTuueckoe
11 I/IfHOJ‘IBBO]i)lHII)/IC TCHJ‘IOBII:IX CBOICTB BEIIECTB U bubmorexa LOK
B \ https://m.edso0.ru/ff0a65c0
MaTepHUasioB B IEJISIX YHEPTOCOCPEIKCHUS
12 KomnnuectBo TemnoTel. Y aenbHast TEMIIOEMKOCTD bubmorexa LIOK
e https://m.edsoo.ru/ff0a6976
VYpaBHeHue TemoBoro 6antanca. TemmooOMeH u bubmmoreka [IOK
13
TETUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "VcciienoBanue siBICHUS
14 TEIUIOOOMEHA IIPU CMELIMBAHUY XOJIOIHOMN U bubmnorexa [IOK
. "p A https://m.edsoo.ru/ff0a6a98
TOpsTYei BOIBI
Pacuer xonuuecTBa TEMIOTHI, HEOOXOIUMOTO IS
15 HAarpeBaHus TeJla U BBIICIIEMOTO UM MPHU
OXJIAKICHUN
16 JlaGopatopHnas pabota "OnpezneneHue yaeabHON bubnnoreka [JOK
TEIMIOEMKOCTH BelecTsa"” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIINBA. Y IelIbHAs TEIIOTa CTOPAHUS bubmmorexa [TOK
p ghde p https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEPIEBAHNE KPUCTAIUNINYECKHUX bubnnorexka [HOK
Tenl. Y aenbHas TeIUIOTa IIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON bubnmnoreka [JOK
TEIUIOTHI ILIAaBJIEHU JIpaa" https://m.edsoo.ru/ff0a72fe
bubmuoreka [JOK
20 ITapooOpa3oBanue u KoHneHcanus. Mcrnapeaue
pOOOP . & p https://m.edsoo.ru/ff0a740c
Kumnenue. VY nenpHas Temaora napooOpa3oBaHus U
21 KOHJIEHCALIMU. 3aBUCUMOCTE TEMIIEPATYPHI bubmorexa LOK
A T, patyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EPHOTO JaBICHUS
22 Brnaxxnocts Bo3nyxa. JlabopaTopnas padora bubnuorexa [IOK
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"OnpeneneHne OTHOCUTEIHHOM BIaXKHOCTH
Bo3ayXxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3ama4d Ha OIPCACIICHUC BJIAXKHOCTU

23
BO31yXa
[IpuHIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.

24 [TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHus

o5 KIIJI TenmoBoro asuratefis. TenaoBble IBUTATEIIN bu6mmoreka [IOK
Y 3allIATa OKPYKAKOIIEH cpe/ibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUs U MIPEBPAILCHHS YHEPTUU B
TEIUTIOBBIX IpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe

27 "TeruoBele sBiieHus. MI3MeHeHue arperaTHbIxX bubmmorexa [JOK

. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIECTBA
KonTtponbHas pabora o Teme "TemnoBsie
. bubnuotexa [JOK
28 sBieHUs. MI3MeHeHne arperaTHbIx COCTOSIHUM
| https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 OnexTpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX
3aps0B

30 Ypoxk-uccienoBanue "IaeKTpU3aus TeI
WHIYKIWEH U IIPU CONTPUKOCHOBEHNH"

31 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH bu6mmorexa [IOK
Kyinona https://m.edsoo.ru/ff0a87e4
Onekrprueckoe nose. HarpsxeHHOCTh

32 AJIEKTPUUECKOTO IO, [IpUHIMIT CyHepIIo3UIINT bubmmorexa LOK

P . P yHep https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJeH
33 Hocurenu snexTpuueckux 3apsiioB.

DneMeHTapHbId 3apsia. CTpoeHue atoMa
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34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPaHEHHUS bubmumoreka [IOK
3JIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOWCTB bubnnoreka HOK
3JIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyuiecTBoBaHMsl. VICTOUHUKH 3IEKTPUYECKOTO bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefCcTBUS AIEKTPUIECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenopanue "JleiicTBUE ANEKTPUIECKOTO
T0JI HA TIPOBOJIHUKH U JUAIIEKTPUKU"
39 DNEeKTPUYECKUM TOK B METAIIJIaX, KUJIKOCTAX U bubnuorexa [JOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas elb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlabopaTopHas pabora "M3mepenue u bubnuotexa [JOK
peryaupoBaHue CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlabopaTtopHas pabota "H3mepenune u bubmmorexa [TOK
| https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HAMPsHKCHUS
43 CornpoTuBieHre MPOBOAHUKA. Y ACIBHOE bubnmoreka [JOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCUMOCTh
m 3JIEKTPUYECKOTO CONPOTUBIIEHUS POBOJHUKA OT bubnuotexa [JOK
€ro JUIMHBL, IJIOIIAJAH OIEPEYHOr0 CEYEHUS U https://m.edsoo.ru/ff0aa738
MaTtepuana"
45 3aBUCHUMOCTh CHJIBI TOKA OT HaIpsKEHUsI. 3aKOH bubnnorexka [JOK
OmMa 1t yyacTka Lenu https://m.edsoo.ru/ff0aa44a
46 JlabGopaTtopHas padora "HcciaenoBanue bubmuorexa [JOK
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3aBUCHUMOCTH CHJIbI TOKA, MJIYILLErO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e

IlocnenoBaTenbHOE B napajjicJibHOC COCAMHCHHUA

47
MIPOBOTHUKOB
JlabopaTopHas pabora "l[IpoBepka npaBuiia
48 CJIOKEHUSI HAIIPSHKEHUN TIPU MTOCIIeI0BATEILHOM bubmorexa LHOK
P P " https://m.edsoo.ru/ff0aaa58
COCIMHEHHH JIBYX PE3UCTOPOB
JlaboparopHas padota "lIpoBepka npaBumna s
49 CHWJIBI TOKA MIPH MapajljIeIbHOM COSAMHEHUN bubmorexa LHOK
"p P https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3anay Ha npumeHenue 3akoHa OMa asis bubnnorexa [JOK
Pa3IMYHOTO COEAUHEHMS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnmnoreka [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabora "OnpezneneHue paboTsl U bubnnoreka [JOK
MOIIHOCTH 3JIEKTPUUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUYECKHE 1EeTH U MOTpeOuTenu
53 ANEKTPUYECKO dHEpruu B ObITY. KopoTkoe bubmorexa HOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
54 "DrekTpudecKue 3apsabl. 3apsOKCHHBIC Tela U UX bubnuotexa [JOK
B3aUMOICUCTBUS. [IOCTOSTHHBIN AIEKTPUUECKUN https://m.edsoo.ru/ff0abd2c
TOK"
KonTponbHas pabota no Teme "DnekTpuueckue
55 3apsibl. 3apsHKEHHBIC Tella U X B3aUMOJICHCTBHS bubmorexa HOK
DAIBL. pu N a ’ https://m.edsoo.ru/ff0abea8
[TocTOSIHHBIN PTEKTPUUECKUHN TOK.
56 ITocTossHHBIC MAaTrHUTHI, UX B3aUMOJICHCTBHE
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VYpok-uccnenosanue "M3yduenue nonei bubnmoreka [JOK
57 1
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTHOe 1ojie. MarHuTHOE 10JIe 3eMIIK B €TO 1 bubmuorexa [JOK
3HAYEHUE JUIS J)KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MarautHoe nose
59 AIEKTPUIECKOTO TOKa MarHUTHOE IMOJIe KaTyIIKH 1 bubmorexa LHOK
P v https://m.edsoo.ru/ff0acld2
C TOKOM
[IpumeHeHue AIeKTPOMarHuTOB B TEXHUKE.
60 JlaGopaTopHas pabota "M3ydeHue necTBUs 1 1 bubmorexa LHOK
PaTOPHAA P i A | https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEKTPOABUTATEIH IIOCTOSTHHOTO TOKA.
61 Hcnonb30BaHue AIIEKTPOIBUTATENICH B 1 bubmorexa LHOK
. P https://m.edsoo.ru/ff0ac86¢c
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIOPTE.
62 OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM 1
naaykuuun. [Ipasumno Jlenna
OnektporerepaTop. CriocoOb! MOTydeHHs
63 ANEKTPUYECKON dHEPTUU. DINEKTPOCTAHIIUY Ha 1
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU
64 [ToaroroBKa K KOHTPOJILHOU PabOTE MO TEME 1
"DneKTpU4ecKre U MarHUTHBIE ABJICHUA"
65 Kontponbras paboTa mo teme "DIeKTpuIecKre u 1 bubnmoreka [JOK
MarHuTHBIC SBICHUS" https://m.edsoo.ru/ff0acb14
bubmuorexa [JOK
66 [ToBTOpenue mo Teme "TertoBsie ABICHUS" 1
p https://m.edsoo.ru/ff0accse
67 IToBTOpenue no teme "llocTostHHBIN 1 bubnuorexa [IOK
BJIEKTPUYECKUAN TOK" https://m.edsoo.ru/ff0acdc6
68 [ToBTrOpenue no teme "MarHuTHbIC iBJICHUA" 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabubie IlpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTelibHbIE
padoThI padoThI
pecypchbl
1 Mexannueckoe ABHKEHUE. MatepuaabHas 1
TOYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHoMepHOE NIPAMOIMHENHOE NBIKEHHE 1 buGnuorexa [IOK
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoteka [IOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTo ABKeHus. ['papuk 1
CKOPOCTH
JlabopaTopHas pabota "Omnpenenenue
7 CKO peHI/ISII) Ten;) pu aBHopCKO €HHOM 1 1 bubmorexa I[JOK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JBIKCHUH 110 HAKIIOHHOM ITIOCKOCTH
8 CobOoauoe nanenue tein. OneiTel annnes 1
PaBHOMEpHOE ABMKEHUE TIO OKPY>KHOCTH.
9 Ilepuon II; yacTora 00 ameHHﬁpJ};);HeﬁHaﬂ u 1 bubmmorexa TOK
P p ' https://m.edsoo.ru/ff0ae176
yTI0Basi CKOPOCTH
10 [leHTpOCTpEMUTETEHOE YCKOPEHHE 1
11 IIepsb1it 3ak0oH HproToHa. Bexktop cuibl bubmuotexa [JOK
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12 Bropoii 3akon HeroToHa. PaBHOAEHCTBYIOIIIAS Bu6muoteka [JOK
cuiIa https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui https://m.e dSO(I)_.[ru /£1026982
14 Pemrenue 3a1au Ha npyUMEHEHUE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocti. Jaon I'yka https://m.edsoc%.[ru/fanecaZ
16 Pemenue 3anay no teme «Cuina ynpyroctu»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Cua Tpenus https://m.edso:)_.I ru/ff0af738
bubmmnoreka HOK
19 Pemenue 3anay no Teme «Cuma TpeHUS» https://m.e dSO(])_.[ru /#0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bubnmnoreka HOK
KO3 pUIHEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
91 Pemenue 3amaa mo treme "3akonsl HeroToHA. bubnuoreka [{OK
Cwuita ynpyroctu. Cuita Tpenus” https://m.edsoo.ru/ffOafb8e
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIKeHNE Tell BOKPYT
23 rpaBUTaIMOHHOTO IIeHTpa (ComHeuHas
cucrema). ['anaktuku"
24 Pemenue 3amaq mo teme "Cuma TsokecTH U but6mmorekxa [IOK
3aKOH BCEMUPHOIO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
25 [TepBas kocmuueckas ckopoctb. HeBecoMocThb bubnmoreka [JOK
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U TIEpErpy3KH

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHEe MaTepruabHOM TOUKH.
AobcomotHO TBEpAOE Teno. PaBHOBecue

bu6numoreka [IOK

26
TBEPAOIO TeNA C 3aKPETVIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
PaBHOBecue maTepraibHOW TOUKHU.
97 AbcomtotHo TBEpAOE Teno. PaBHoBecue
TBEPIOTO TENA € 3aKPEIVIEHHON OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
28 Pemenue 3amau mo reme "MOMEHT CHIBL bubnunoreka LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHnuueckoe ABuxkeHue. BzaumonercTeue bubmorexa LIOK
. A ' 8 https://m.edsoo.ru/ff0b0408
Ten
30 KonTponbhas padora no teme "MexaHnuyeckoe bubmuoteka [IOK
nBIOKeHne. Bzanmonetictsue ten' https://m.edsoo.ru/ffOb06ec
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbCca. YTIPYroe U Heynpyroe bubmmorexa [TOK
p . y - 2 TPYE yHpyr https://m.edsoo.ru/ffOb07fa
B3aUMO/ICHCTBHE
Pemrenue 3anau no reme "3akoH coxpaHeHUs bubnuotexa [JOK
32 |
HMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpok-koHpepeHuus "PeakTuBHOE IBHKEHHUE B
MIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 Mexannyeckasi paboTa U MOIITHOCTh
p m https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 Jlaboparopuas padota «Onpenenenue paboThI
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CHJIbI TPCHUSA IPHU PABHOMCPHOM ABHKXCHUU
TEJ1a 110 FOpHBOHT&J’IBHOﬁ IIOBEPXHOCTU»

Csi3b dHEprun U padoThl. [loTeHIMaNbHAS

37
JHEpTruUs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI DHEPTUN B MEXaHUKE
40 Jlaboparopnas pabota «/3yueHue 3akoHa bubnnoreka [JOK
COXpaHEHUs SHEPTU https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOanus. BeIHyXIeHHBIC bubnnorexa [JOK
koJsieOanms. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPY>KUHHBIM MAsITHUKH
Ypok-uccienoBanue «3aBUCHMOCTh TIEPHO/Ia
44 KO0JIeOAHUH OT JKECTKOCTH II WHBI ¥ MacChI bubmorexa [JOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHune SHEPTUN PU MEXAHHIECKUX
KOJICOaHMIX
JlabopaTopHnas pabora «OnpeneneHue
46 HaCTOI’)TLI Hpne Ifo a Kone6ai1/1£1;1 II WHHOT'O bubmorexa [JOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasITHUKA
JlabopaTopHnas padora «IIpoBepka
47 He3aBII)JCHhI;I)OCTHpHC Hoja IfonegaHHﬁ rpysa bubmorexa [JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanndeckue BoytHbI. CBOMCTBA
but6mmoreka [IOK
48 MEXaHHYECKUX BOJH. [IpoobHbIE 1

TMOMNECPCUHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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Ypok-koHpepeHmus "MexaHn4ecKue BOJTHBI B

49 R .
TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"
50 3ByK. Pacripoctpanenue u OTpakeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroneHue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
53 Ypok-koHpepeHus "YIbpTpa3ByK u bubnnoreka [JOK
nHOPA3BYK B IPUPOE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
54 "3aKoHBI COXpaHEeHMs. MexaHuuecKue bubmmorexa [IOK
P " https://m.edsoo.ru/ffOb25f0
KoJie0aHus U BOJIHBI
Kontponbnas padota mo teme "3akoHbI
55 coxpaHeHus. MexaHu4eckre KojaeOaHus u
BOJIHBI"
56 DNEeKTPOMArHuTHOE ToJIe. DJIEKTPOMarHUTHBIE bubnnorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH
VYpok-koHnpepenuus "lkana
58 3JICKTPOMArHUTHBIX BOJIH. Vcmonbp3oBaHue bubmorexa [TOK
’ N ., https://m.edsoo.ru/ffOb2fe6
ANEKTPOMATrHUTHBIX BOJH JJISi COTOBOM CBSI3U
Ypoxk-uccienoanue "M3ydyeHne CBOWCTB
bubnunotexa LIOK
59 AIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
50 Pemenne 3a1a4y Ha onpe/eieHne YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarouTHas npupoza ceera. CKOpocTb bubmuoreka [IOK

cBeta. BorHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. I[Ipsmonuneitnoe

62 acrpocrpanenue csera. 3arMenus CoJHIa U buGnuorexa [IOK
Pactipoctp ' H https://m.eds00.ru/ff0b3658
Jlynbl
3aKoH OTpaXkeHUs cBeTa. 3epkaja. Pemenue
63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKEHUS buGnuorexa [IOK
p P https://m.edsoo.ru/ffOb38c4
cBeTra
[Ipenomitenne cBeTa. 3aKOH MPETOMIICHHS bubnuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTPEHHEE OTPAKEHUE CBETA.
65 I/ICHOHLSOBZ;I{I;)/IG nonHorpo BHYTPEHHETO buGnuorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPa)KCHHUS B ONTHYECKHUX CBETOBOAX
Jlaboparopuas padota "Hccienoanne
66 3aBHCUMOCTH yTJIa MPEJIOMIICHHS CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
crexiao™"
Ypok-koupepenius "Mcnoibp3oBaHue MOJIHOTO
67 BHYTPEHHETO OTPa)KCHHUS: CBETOBO/IBI,
OIITHKOBOJIOKOHHAS CBIA3L"
bubmmoteka IIOK
68 JInusel. Onruueckas Cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
but6mmorekxa [IOK
69 ITocTpoenne n300pakeHU B TUH3AX
p p https://m.edsoo.ru/ff0b444a
JlabopaTopHas pabota "Omnpenenenue
70 ¢box EHOFI(: aCETOSIHI/ISI u oll)ITquCKoﬁ CHJIBI Bubmmorexa [IOK
Y Iz " https://m.edso0.ru/ff0b4206
coOuparoIIel JTHH3BI
71 Ypok-koudepenius "OnTuyecKre TNH30BBIC bubmmoreka [JOK
npuoopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmuotexa [JOK



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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Ypok-koupepenmus "Jledextsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPAaHUTh 3pEHUE
Paznoxenue 6enoro ceera B crieKTp. ONBITHI
74 Herorona. CnokeHue CrieKTpaabHbIX 1IBETOB. bubnorexa LHOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
Jlaboparopnas padota "OnbIThI 110
75 Pa3IoKEHUIO OENIOro CBETa B CIIEKTP U bubnnoreka [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJIIOICHNH Yepe3 BETOBbIE (GUIbTPHI"
76 Ypok-npakTukyM "BolHOBBIE CBOMCTBA CBETA:
nucnepcusi, uHTepdepeHuns u audpaxmus"
77 Omnsitel Pe3epdopaa u ruianerapHas Moieib bubmmoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
79 Hcnyckanue u MOIIOMEHUE CBETa aTOMOM. bubmmnoreka HOK
KBanTsl. JInHe4aTeie crieKTpsl https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukyMm "HabnrogeHue criekTpoB bubmuoreka [IOK
ucnyckaHus'" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI bubmmorexa [JOK
https://m.edso0.ru/ff0c1672
82 Crpoenune aToMHOTO sijipa. HykimoHHast Mojiens bubmorexa [TOK
https://m.edsoo.ru/ff0c18ac
but6mmoreka [IOK
83 PannoakTuBHBIE ipeBpatieHus. M30Tombt https://m.edsoo.ru/ffoclald
84 Pemenue 3agad mo treMe: "PaguoakTUBHEBIE but6mmorexa [IOK
npespaiieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepnonx monypacnana



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
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86 Ypok-koH(pepenmus "PagnoakTuBHBIC bubmmoreka [JOK
W3JIy4YCHHS B IPUPOAE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHble peakiy. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsiJ0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 OHeprus CBA3M aTOMHBIX siaep. CBsA3b MacChl U bubmmoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau mo teme "SnepHsie peakiun"

90 Peakuuu cuntesa u nenenus aaep. Mcrounnku bu6nmorexa LIOK
sHeprun CoJiHIa U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "AnepHas sHepreTUka.

91 JleiicTBUs paiMOAKTUBHBIX U3ITy4YEeHUH Ha
JKHBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJBHOU paboTe MO TEME

92 "IJIeKTPOMarHuTHOE TIOJIE. bubmuoreka [IOK
DneKkTpoMarHuTHeIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonTponbhas padbota no teme

93 "DJIeKTPOMarHuTHOE TIOJIE.
DneKTpoMarHuTHbIe BOJHBEL. KBaHTOBBIE
SIBJICHUS"

94 [ToBTOpenue, o600menue. JlaboparopHsie bubmmoreka [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTropenue, o6o0menue. Pemenue

95 pacUeTHBIX U KaYECTBEHHBIX 3314 110 TeMe bubmmorexa [IOK
" " https://m.edso00.ru/ff0c2572

TenoBsle mporeccsl
IToBTropenue, o6o0menue. Pemenue
but6mmoreka [IOK
96 pacueTHBIX U Ka4ECTBEHHBIX 33]a4 10 TEME

"KIIJI TerioBeIX aBHUTaTCICH"

https://m.edsoo.ru/ff0c2a22
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[ToBTrOopenue, o6o0menue. Pemenne

bubnunorexa LIOK
97 pPacyYeTHBIX U KaYE€CTBEHHBIX 3a71a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexkTpoycTaHOBOK"
08 [ToBTOpenue, o6o0menue. Jlaboparopusie 1 bubnmnoreka HOK
paboTsl 1o Kypcy "CBeToBbIe IBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o600meHne. PaboTta ¢ TekcTamu 1 bubnmnoreka HOK
1o TemMe "3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menue. Pabota ¢ Tekcramu 1 bubmmorexa [JOK
o Teme "Konebanus u BOHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTrOopenue, o6o0menue. Pabora ¢ Tekcramu 1 bubnuoreka [IOK
o Teme "CBeToBbIC sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o600meHne. Pabora ¢ TekcTamu 1
o Teme "KBanToBas u sigepHas ¢puzuka
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» ®uswnka, 8 knacce/ [lepeimkuna A.B., OOIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBermenner

» ®usmka, 9 xnace/ [lepsimkun .M., I'yrauk E.M., BanoB A.U., [TerpoBa M.A.,
Axuunonepsoe obmectBo «M3narensctBo «IIpocBemmenue»

» ®usnka: 7-i knacce: 6a30BbIi ypoBeHB: yueOHuUK, 7 kinacce/ [lepoimkun .M., Banos A.U.,

AxkuuonepHoe obmectso «M3narensctBo «lIpocsemenne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Pa6ouue nporpammsl o pusuke.7-11 kmaccwl/ [Moa.pen.M.JI.Kopaesnu.-M.: MJIEKCA,2012.
Manaxosa I'.H., Ctpayt E.K. Iugaktuueckuii marepuan no acrponomud: [locodue mis
yuaurens.-3-¢ u3l., nepepad.-M.: [IpocBemenue, 1989.-96c¢.

I'opnosa JI.A. HerpaauuroHHble ypoKHu, BHEYPOUHbIE MEpOIpHUATH 10 ¢usuke: 7-11 kiaccol.
— M.:BAKO, 2006. — (MacTepckasi yauTters)

Bueknacchas pabora o ¢usuke/ aBT. — coct. B.I1.Cunnukun, O.I1.Cuanukuna. CapaTos:

JInueii, 2002.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
Enunas xomrexiust udpoBbIx 00pa3oBaTelbHbIX pecypcoB http://school-collection.edu.ru
®denepanbHbIi IEHTp UHDOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB (DOIIMOP)
http://fcior.edu.ru

Caiit qyia npenoaBaTeneit pusnku, yyamuxces u ux poauteneit http://www.fizika.ru
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