MUHUCTEPCTBO NPOCBELEHUS POCCUMCKOMN ®EJIEPALIAUA

MunucrepcTBo o0pa3oBanusi 1 Hayku Camapckoii ods1acTu

IOro-BocTouHoe ynpasieHue o0pa3zoBaHust

I'bOY COII c.JIeTHnKOBO
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
Ha 3aceganuu MO yuureneit u.¢.o0. 3amectuTens qupekropa mo YP  M.o. aupexTopa mKoJbl
€CTECTBEHHO-MAaTEMAaTUYECKOT O
HnKia 3y6mosa H.H. Hpemosa T.H

[Tpukaz Ne257
ot «30» aBrycra 2023 .

baxymna C.B. 1 «30» aprycra 2023 .
[Tpotokos Ne 1
ot «30» aBrycra 2023 . Mopnucan: U.o.
ANpeKTopa LUKObI
LllaBeneBa M.H.
OcHoBaHve: 1
PABOYAS ITPOTPAMMA MOATBEPXAAI0 3TOT
AOKYMEHT cBOeun
y,U.OCTOBepFllOLLleﬁ
(ID 1470456) g
MecTononoxeHue:
l’ \ FBOY COLll c.
y4eOHoro npeamera «@usuka. bazoBblil ypoBeHb» ﬂgﬁ;f";%;‘;.mlﬁ

19:21:32+04'00'
U1 oOydJaromuxcs 7-9 Kiaccos

JlernukoBo 2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS COCTABJIEHA HAa OCHOBE IOJIOXKEHHH U
TpeOOBaHUM K pe3yJbTaTaM OCBOCHUSI Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMBbl, IPEICTABICHHBIX B
dI'oC 000, a Ttakxke ¢ yu€toMm (enepanbHON paboueld mporpaMmbl BocnuTaHus W KOHIENIMU NpernoaBaHus
yueOHoro npeamera «Dusnka.

CopepxaHue mporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QOPMUPOBAHUE €CTECTBEHHOHAYYHON TI'PaMOTHOCTHU
oOy4JaromuXxcs U OpraHu3alfio u3yueHus QU3NKU Ha JesTEeIbHOCTHOM ocHOBe. B mporpamme no gu3uke y4yuTHIBAIOTCS
BO3MOXXHOCTH yueOHoro mpeamera B peanu3auumu TpeboBanuid ®I'OC OOO k miaHUPyeMbIM JUYHOCTHBIM U
METanpeIMETHBIM pe3yibTaTaM O0y4YeHUs, a TAKKEe MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHbBIX YU€OHBIX MPEIMETOB
Ha YPOBHE OCHOBHOT'O 00111er0 00pa30BaHMsl.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpeeseHrue yueOHoro MaTepuaia mo rojgaM ooydeHus (1Mo Kiaccam),
npeayiaraeT MNPUMEPHYIO IOCIEA0BATENIbHOCTh H3YyYEHHS TEM, OCHOBAHHYK) HA JIOTMKE pAa3BUTHS MPEIMETHOIO
coJiep KaHus ¥ YUETE BO3PACTHBIX OCOOCHHOCTEN 00yYaronIuXcs.

[Iporpamma mno ¢uszuke paspaboTaHa C HEIbI0 OKAa3aHUS METOAUYECKON MOMOIIM YYHUTENI0 B CO3/IaHUU paboueit
IPOrpaMMBbl TI0 Y4EOHOMY TIPEIMETY.

®du3zrka SBIAETCI CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYUHBIX YUeOHBIX MPEIMETOB, MMOCKOIbKY (pu3nyeckue
3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB W SIBJICHWH, M3y4aeMbIX XHMHEH, OHOJOTHEH, acTpoHOMHUEH U (PU3MUECKOM
reorpadgueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEJOCTABIAECT HamOoiiee sICHbIE 00pasiibl
IIPUMEHEHUS HAYYHOT'O METO/1a II03HAHUSI, TO €CTh CIIOCO0A MOTYyYEHUsI JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa U3 TIaBHBIX 3a7a4 (GU3HUECKOr0 00pa30BaHUs B CTPYKType 001Iero o0pa3oBaHusi COCTOUT B OPMUPOBAHUHU
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH U HHTEPEca K HayKe Yy 00yUYaroluXcs.

N3yuyenne ¢u3uku Ha 06a30BOM YpOBHE IIpENIojiaraeT OBJIAJEHUE CIEAYIOIUMU KOMIIETEHTHOCTSAMH,
XapaKTEPU3YIOIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

e Hay4YHO OOBSCHSTH SIBICHUS;
e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;
e HMHTEPHPETUPOBATH AAHHBIE U UCIIOJIB30BATh HAYUHBIE JOKA3aTEIbCTBA JIJISl MOTYUYEHHUS BHIBOJIOB.



Henu u3zydyenus: Gpusuku Ha ypoBHE OCHOBHOrO 00IIero oOpa3zoBaHus omnpejaeseHbl B KoHuenmuu npemnojaBaHus
yueOHoro npeamera «®dusnka» B oOpa3zoBarenbHbIX opranu3auusax Poccuiickoit denepanuu, peaau3yonux OCHOBHBIE
o01ieo0pa3oBaTesibHbIe TPOrpaMMBbl, YTBEpKIEHHOU pemeHueM Kosuiernn MunucTepcTBa npocBenieHus: Poccuiickoit
®deneparuu (mpotokod oT 3 aekadbpst 2019 r. Ne [1K4BH).

Ieaun nzyyenus pusuku:

MpuOOpEeTeHHEe HWHTEpeca W CTPEMJICHHS OOYYaroNIMXCs K HAy4YHOMY H3YYCHHUIO MPHUPOJIbI, pPa3BUTHE HX
WHTEJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHMS U (POPMHUpPOBAHME MCCIIEAOBATEIBCKOIO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHPOBO33PECHUS KaK pe3yJibTaTa W3YYCHUS OCHOB CTPOEHUS MATEpUH H
dbyHIaMEHTaTbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHue TPEACTABICHUN O poiu (GU3UKH JJIS Pa3BUTUS JAPYTHMX €CTECTBEHHBIX HAyK, TEXHUKU W
TEXHOJIOTHM;

pa3BUTHE TPEJICTABICHUN O BO3MOXHBIX chepax Oyaymied mpodeccroHalbHOW JEATETbHOCTH, CBS3aHHOM C
(bu3UKOH, TOATOTOBKA K JTaJIbHEHIIIEMY OOyUYECHHIO B 3TOM HAIpPaBJICHUH.

JlocTmkeHue 3THX IeJeld mporpaMMbl 1o (U3MKE HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs 0OECIeYMBACTCS
pelieHrneM CIICIYIONNX 3a1ay:

MPUOOpETeHHEe 3HAHWM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHWYECKHX, TEIUJIOBBIX, DJICKTPUYECCKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOpPETCHHE YMEHUM ONHUCHIBATh M OOBSICHATh (DU3WUYECKHE SBJICHUS C HCIOIL30BAHUEM TOJYYCHHBIX
3HAHMM;

OCBOCHHE METOJOB pEIIeHUS MPOCTEHINUX pacyETHBIX 3aJa4 C HCIOJB30BaHHEM (HU3HUCCKUX MOJEICH,
TBOPYECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 33/1aY;

pa3BUTHE YMEHHH HAOJIOAaTh TPUPOJHBIC SBJICHUS W BBINOJIHATH OIBITHL, J1TA0OpaTOpHBIE pPabOTHI M
AKCIIEPUMEHTAJIbHBIC UCCIIEIOBAHUS C UCTIOIB30BAaHUEM M3MEPUTEIILHBIX TPUOOPOB;

OCBOCHHE TMpPUEMOB pPabOTBHI ¢ wHHPOpMAIUEH (PU3HMYECKOTO COJCpkKaHUsA, BKIOYas HWHOOPMALHIO O
COBPEMEHHBIX JTOCTHKCHUAX (DM3UKH, aHAIN3 U KPUTHYSCKOE OIICHUBAaHKUE MH(GOPMAIIHH;

3HAKOMCTBO €O cdepamu mnpodecCHoHaTbHON ACATEILHOCTH, CBS3aHHBIMH C (PU3UKOH, M COBPEMEHHBIMH
TEXHOJIOTHUSIMH, OCHOBAHHBIMHU Ha JOCTHKEHHAX (PU3NIECKOU HAYKH.



Ha usyuenue gusuku (6a30BbIil ypoOBEHb) HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus oTBOAUTCS 238 yacoB: B 7
KJ1acce — 68 yacoB (2 yaca B Heaenio), B 8 kiaacce — 68 gacoB (2 gaca B Henemo), B 9 kinacce — 102 gaca (3 gyaca B
HEJICITIO).

[Ipenmaraemsiii B nmporpamme no gusnke nepedeHb J1abopaTOPHBIX pabOT M OMBITOB HOCUT PEKOMEHIATEIbHbBIN
XapaKkTep, YYHUTENb JelaeT BBIOOp MPOBEJACHUS JabOpPAaTOPHBIX pPabOT W OMBITOB C YYETOM WHIAUBUYATBHBIX
OCOOCHHOCTEHM O0O0ydYarIIUXCs, CIUCKAa OJKCIEPUMEHTAIBHBIX 3aJlaHWi, TMpeajaraéMblX B paMKaxXx OCHOBHOTO
roCy/IapCTBEHHOI'0 SK3aMeHa MO (PU3HKE.

COIAEPKXAHUE OBYUYEHUASA

7 KJIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

®usznka — Hayka o npupoxae. SBiaeHus npuponbl. Duznyeckue SBICHUSA: MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusndeckne BenuduHBI. M3Mmepenue ¢usndeckux BenuuuH. Ouszmdeckrue npubopsl. [lorpemHocTs u3MepeHui.
MexayHapoHasi CUCTEMA €IUHHII.

Kak ¢wusuka m 1pyrue ecTecTBEHHbIE HAyKH H3y4aloT MNpupoay. EcTecTBeHHOHAy4yHBIM METOJ TMO3HAHHUS:
Ha0JII0/IeHNEe, TTOCTAaHOBKA HaYYHOT'O BOIIPOCA, BBIABMIKEHHUE TUIIOTE3, SKCIIEPUMEHT 10 TPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmomaemoro siBineHus. Onucanue GU3NIeCKuX SBICHUN C TTIOMOIIBI0 MOJIEIIEH.

JHemoncmpayuu.

1. MexaHu4ecKue, TeIUIOBBIE, JIEKTPUUECKAE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. Dusuveckue mpruOOPHI U MPOIIETypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U ITUGPOBBIM MPUOOPOM.

Jlabopamopnuie padbomot u onvimeol.

1. OmpezneneHue UEHbI AEJIEHUS KAl U3MEPUTEIBHOTO Mprbdopa.

2. H3mepenue paccTOSHUM.

3. M3mepenne o0bEMA KUIKOCTH U TBEPAOTO TeA.

4. OmnpeneneHue pasMepoB MajbIX TEIL.

5. M3mepeHne TeMnepaTypsl PH HOMOIIM KUJAKOCTHOIO TEPMOMETPA U JATUYMKA TEMIIEPATYPHI.



6. IlpoBeneHue uccien0BaHus IO POBEPKE TUIOTE3bI: HAIBHOCTH MOJIETA IIAPUKA, MYIIEHHOTO TOPU30HTAILHO,
TeM OoJibllie, 4yeM OOJIbIIe BHICOTA MyCKa.

Paspnea 2. IlepBoHavabHbIe CBeICHHS 0 CTPOCHHMHU BelleCTBA.

CrtpoeHue BellecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. ONBITHI, T0KA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmxkenune yactul] BerecTBa. CBsA3b CKOPOCTH JABMIKEHHS YaCTHI] C TemIepaTypol. BpoyHOBCkoe IBHKEHHE,
muddy3us. BzanmoieiicTBUE YaCTHUIL BEIIECTBA: MPUTIKEHUE U OTTAJIKU BaHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOCHHE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) Tel. B3auMocBs3b
MEXy CBOMCTBaMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSTHUSX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCcoOeHHOCTH
arperaTHhIX COCTOSTHUI BOJIBI.

JHemoncmpayuu.

1. HaGnroneHnue GpOyHOBCKOTO JIBHXKCHUSI.

2. HaGmronenue nuddyszum.

3. HaGmronenue siBneHui, 0OBACHAIOMMXCSA NMPUTSKEHUEM WIH OTTAIKUBAHUEM YaCTHUI] BELIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OreHka quameTpa atoMa METOJIOM PSAOB (C UCTIOJIb30BaHUEM (oTorpaduit).

2. OnbITHI IO HAOIIOCHHUIO TEIUIOBOIO PACIIMPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJICKYJIIPHOTO TIPUTSKCHHUS.

Pa3nen 3. /IBu:keHune u B3auMoeiicTBHe TeJl.

MexaHnnueckoe ABUXKEHHE. PaBHOMepHOe M HepaBHOMepHoe JBHkeHHe. Ckopoctb. CpenHssi CKOpPOCTb IpHU
HEPaBHOMEPHOM JBUKEHUH. PacyéT myTH U BpEMEHH IBUKEHUSI.

SBneHve wHepHuu. 3aKOH MHEpUUU. B3anmoneiicTBuEe Tenl Kak NPUYMHA U3MEHEHHS! CKOPOCTH JIBHXKCHHS Tell.
Macca kak Mepa uHepTHOCTH Tena. [lnoTHocTh BemiecTBa. CBS3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYNI B €IUHUIIE
o0BEMa BelecTna.

Cuila Kak XapakTepucTuka B3auMojencTBus Teil. Cuna ynpyroctd U 3akoH ['yka. MI3MepeHne cuiibl ¢ HOMOIIBIO
JMHaMoOMeTpa. SIBneHue TIroreHust U cuia Tsbkectd. Cuia TSHKECTH Ha ApYyrux IiaHetax. Bec tenma. HeBecomocTb.
CnoxeHue Cwil, HalpaBJICHHBIX MO OAHOUN mpsiMoi. PaBHoaeiicTByromas cui. Cuna tpeHus. TpeHue CKONbXKEHUs U
TpeHue MoKosi. TpeHue B MpUpoAe U TEXHUKE.

JHemoncmpayuu.

1. HabGnroneHrne MEXaHHMYECKOTO JIBHXKCHUS TENa.

2. M3mepenune CKOPOCTH MPSIMOTMHENHOTO JIBUKEHUS.



HaGmionenue siBneHUsT HHEPLIUH.

HaGmtoneHne n3MeHeHus: CKOPOCTH TIPU B3aUMOJICHCTBUM TEIL.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJL.

CrnoxeHue cuJjl, HallpaBJICHHBIX 10 OJTHOM MPSIMOH.

Jlaﬁopamopnbw paoomul u onvimol.

1. OmpezeneHue CKOPOCTH PABHOMEPHOT'O JIBUKEHUS (IIapUKa B KUJIKOCTHU, MOJICIIN SJIEKTPUUECKOTO aBTOMOOUIIS
1 TaK jajee).

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHUS OpyCcKa WIH IIapyKa M0 HAKJIOHHOM TIOCKOCTH.

OrnpejeneHue MIOTHOCTH TBEPIOTO Tea.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHus (IeopMaiivin) Npy>KUHbBI OT MPUIIOKEHHON CHJIBI.
OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI TPEHUSI CKOJBXKEHHS OT Beca Tella W Xapakrepa
COTIPUKACAIOIINXCS TTOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, dKUIKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHbIIIEHUS W YBeJIWYeHHUs naBiieHus. JlaBieHue rasa. 3aBUCHUMOCTbH JIaBJIICHHS ra3a OT
o0néMa, TemrepaTypsl. llepemaua paBneHuss TBEPABIMU TeJIaMH, KUAKOCTIMHU U razamu. 3akoH Ilackans.
[lneBMaTHuUeckre MalIWHBL. 3aBUCUMOCTb JABJICHHUS KUAKOCTH OT TiHyOuHbl. ['mapocTaTuueckuil mapamokc.
CooOmatomuecs cocynpl. ['uapaBinueckue MeXaHu3MBbl.

Atmocdepa 3emnn U atMocdepHoe naBieHue. [I[pUyuHBI CyIIECTBOBAaHUS BO3MYIIHOW 00070ukH 3emiu. OmbIT
Toppuuermmu. M3mepenne armocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO NaBICHUS OT BHICOTHI HAaJ[ YPOBHEM
Mopsi. [Tpubops! aiis u3mepeHust atMocGepHOTO JaBICHHUS.

JleficTBHE )KMIKOCTHU U Ta3a HA MOrPYyKEHHOE B HUX Teso. BriTankuBaronas (apxume0oBa) cuia. 3aKkoH Apxumesa.
[InaBanue ten. Bo3nyxoruiaBaHue.

JHemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.

CooOl1aronyecs: CoCyabl.

['mnpaBanyeckuit mpecc.

[IposiBnenne nericTBrUst aTMOC(HEPHOTO TABICHHMS.

3aBUCHUMOCTb BBITAIKUBAIOUIEH CUJIBI OT 00BEMA MOTPYKEHHON YAaCTH TeJla U IIIOTHOCTHU KUIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
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8. YcioBHE IUIaBaHMS TEN: MJIABAHUE WIH MOTPYKEHHUE TEJ B 3aBUCUMOCTU OT COOTHOUICHUS TJIOTHOCTEW TeJa U
AKUJIKOCTH.

Jlabopamopnuie padomut u onvimeot.

1. MccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPY>KEHHON B KUIKOCTh YACTH TeNa.

2. OmnpeneneHne BHITAIKUBAIOUIEH CHIIBI, IEMCTBYIOIIEH HA TEJNO, MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, IEUCTBYIOIICH HA TEJIO B JKUAKOCTH, OT MacChl Tena.

4. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIKUBAIOIICH CWUIIbI, JAEHCTBYIOUIEH HA TEIO B KUIAKOCTH, OT

00béMa OTPyKEHHOM B KUIAKOCTh YACTU T€JIa U OT TJIOTHOCTHU YKUJIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa WK KOHCTPYUPOBAHUE JIOJKHU U ONIPEJIeTIEHNUE €€ rPy30TI0AbEMHOCTH.

Pasnen S. PaGora 1 MOIIHOCTb. DHEPrusi.

Mexanundeckasi padota. MoOIHOCTb.

[IpocThie MeXaHU3MBI: pblYar, 0J0K, HAKJIOHHAs TIOCKOCTh. [IpaBuio paBHOBecus peiuara. [I[puMeHeHue npasuia
paBHOBecHUs phluara K 0J0Ky. «3oio0toe mpaBmwio» mexanuku. KIIJ] mpocteix mexanusmoB. IIpocTeie MexaHM3MBI B
OBITY U TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuanbHas 3Heprusd. [IpeBpanieHrne ogHOro BHAA MEXaHHUYECKOU
SHEPIUH B APYroil. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.

JHemoncmpayuu.

1. IIpumepsl OpOCThIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBIXKCHHH TeJa TI0 TOPU30HTAIBHON TTOBEPXHOCTH.

2. HccnenoBanue ycioBui paBHOBECHS pblyara.

3. H3mepenne KII/] HaKIOHHOM ITIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHHS] MEXAHUYECKON YHEPIUU.

8 KUIIACC

Pa3znen 6. TenyioBble IBJICHUS.
OCHOBHBIE TIOJ0KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpHUM CTPOCHHUS BelecTBa. Macca M pa3Mepbl aTOMOB U
MoJieKyJ1. OTIBIThI, TOATBEPIKIAIOIIHE OCHOBHBIE MOJ0KEHUS MOJEKYIIPHOKMHETUYECKON TCOPHH.



Mogenu TBEPIOTro, XKUIKOTO U Ta3000pa3HOTO cOCTOsIHUM BemiecTBa. Kpucrtaminueckue u amopdHbie Tena.
OObsicHEHUE CBOMCTB Ia30B, KUAKOCTEH M TBEPABIX TEJl HA OCHOBE MOJOKEHUN MOJIEKYIIPHO-KUHETUYECKON TEOpHUHU.
CmauuBaHue U KanWUISIpHBIE sIBIEHUA. TemIoBOEe pacClIMpEeHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO ABMKEHUs yacTull. BHyTpenHnsis sHeprus. CrocoObl
W3MEHEHHUS BHYTPEHHEH SHEPruu: Terionepeaadya u coBeplieHue padotsl. Buasl Temionepeaayu: TEMIOMPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHUE.

KonnuecTBo TemnoThl. YenbHas TEIUIOEMKOCTh BeEIecTBA. TerIoOOMEH U TEIIOBOE paBHOBECHE. YpPaBHEHHE
TerjaoBoro OamaHca. I[lmaBieHue u OTBepJeBaHUE KPUCTAIUIMYECKUX BEIIECTB. YJIeJbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u kouaeHcamnus. Hcmapenwe. Kunenue. YnpenbHas TeroTa mnapooOpa3oBaHUs. 3aBHUCUMOCTH
TEMIIEPATyPhl KUTICHUSI OT aTMOC(EPHOTO AaBJICHUS.

BnaxHocThs Bo3nyxa.

DHeprus ToIIuBa. Y AeIbHas TEIJIOTa CTOPaHUs.

[Tpunuuner pabotel TernoBbix npurarenet KIIJ[ TermoBoro pgBuratens. TersioBble JBUTATed M 3allyTa
OKpYKaroIIel Cpeibl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCAX.

JHemoncmpavuu.

Ha6mronenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmronenue siBneHnii cMauMBaHUS M KaITMJIISIPHBIX SIBJICHU.
HaGmroneHne TemioBoro pacmmupeHus Teol.

N3meneHne naBieHus ra3a Mpyu U3MEHEHHH 00bEéMa M HarpeBaHWUU WU OXJIAXKICHUU.
[IpaBuita u3MepeHust TEMIEpPaTypshl.

Buner Terionepenaun.

OxJtakIeHUE TIPH COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepIieHUU padOThl BHCIITHUMHU CUIAMU.

10. CpaBHEHHUE TETUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaGmroneHne xuneHus.

12. HabnrogeHne nocTosSSHCTBA TeMIIEpaTyphl TIPH TIJIABJICHUU.

13. Moaenu TeIu1oBBIX IBUTATEIICH.

Jlabopamopnuie padbomot u onvimeol.
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OnbITH 1O 0OHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKECHHUS.

1.

2. OnpITHI IO BBIPAIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.

3. OmnbIThI 0 HAOJIIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEll.

4. OnpeneneHue JaBICHUs BO3lyXa B OaJIJIOHE MINpUIIA.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHUS BO3/lyXa OT €ro 00bE€Ma 1 HarpeBaHUs WM OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl JIMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KHJIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIIEPATYPBHI.

7. HaOmronenue n3MeHeHMsI BHYTPEHHEW SHEPTHUH Tejla B pe3yJbTaTe TEIUIoNnepeaaun U padoThl BHEIIHUX CHUII.

8. HccienoBanue sSBICHHS TEIJI000OMEHA MPU CMENTUBAHUH XOJIOIHON U TOPSYEH BOJIBI.

OrnpenienieHue KOJIMUECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MPH TEIUIOOOMEHE ¢ HArpeThiM METaJUIMYeCKUM
UAJIAHIPOM.

10. Onpenaenenre yaeabHOU TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca UCnapeHusl.

12. OnpeeneHue OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.

13. Onpenenenue yieabHON TEIUIOTHI MIABICHUS JIbA.

Paznen 7. JinekTpuyeckre U MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tena. [[Ba poma 3JIEKTpUUECKUX 3apsjoB. BzauMojeicTBue 3apsiKEeHHbIX Tell. 3akoH Kynona
(3aBHCUMOCTb CUJIbI B3AUMOAECHCTBHUS 3aPS)KEHHBIX TEJ1 OT BEJIMYMHBI 3aPSAI0B U PACCTOSHUSA MEXKAY TEIaMU).

Onektpuueckoe mnosie. HanpsxEHHOCTh 3ieKTpudeckoro nois. [IpuHuuMn cynepno3uuuu 3JIEKTPUYECKUX MOJIeH
(Ha KaYECTBEHHOM YPOBHE).

Hocutenu snexrpuyeckux 3apsaoB. DlIeMEHTapHbI 3iekTpuueckuil 3apsa. Crpoenue aroma. [IpoBomHHMKH U
TUAJIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUYECKOr0 3apsija.

DJIEKTPUUYECKUM TOK. Y CJIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOYHUKUA MOCTOSSHHOTO ToKa. JlelcTBus
ANEKTPUUYECKOT0 TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B JKUAKOCTSAX U razax.

Onektpuueckas uenb. Cuna Toka. DnekTpudeckoe HamnpspkeHue. COnpoTHUBICHUE MPOBOJAHUKA. Y IEIbHOE
CONpOTUBIICHUE BenlecTBa. 3akoH Oma 1 ywyactka unenu. llocrmemoBarenbHoe W mapajielibHOE COEAMHEHUE
MIPOBOJHUKOB.

PaGota W MOIIHOCTH ANEKTpUUECKOro ToKa. 3akoH Jlxkoyms—JleHna. DimekTpudeckwe Iend W MOTpeOuTeTn
ANeKTpUYecKon s3Hepruu B ObITy. KopoTkoe 3aMblkaHUeE.



ITocTostHHBIE MarHUTHL. B3amMoaelcTBHE NMOCTOSHHBIX MarHUTOB. MarHuTHoOe moJjie. MarHuTHoe 1oye 3eMiIM U
€ro 3HayeHue s Ku3HU Ha 3emie. OnbpIT Opcrena. MarHutHoe Toje 3JEKTpuueckoro Toka. I[Ipumenenue
AJIEKTPOMArHuTOB B T€XHHKE. [[eiCTBME MArHUTHOIO MOJs HAa MPOBOJHHUK C TOKOM. DJIEKTPOABUIATENb MOCTOSHHOTO
ToKa. MIcnionb30BaHue NEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitet @apages. SBnenue snexkrpomarHutHo uHAyKIuMU. [IpaBwno Jlenma. Dnexrporenepatop. CrocoObl
MOJIYYEHUS DJICKTPUUECKON IHEPTUH. DIEKTPOCTAHIIUA HA BO30OHOBISIEMBIX UCTOUHUKAX YHEPTHH.

Jemoncmpayuu.

Sl Ao

DJIeKTpur3anus Ted.

JIBa pojia 3JIeKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOTIA.

DJIEKTPOCTATUYECKAS] MHTYKIIHUA.

3aKOH COXpaHEHUS IICKTPUUECKUX 3apsI0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUH JEKTPUYECKOTO MOJIS.

M CcTOYHMKH TTOCTOSHHOT'O TOKA.

JIercTBUS 3JIIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUN TOK B XKHUJKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

["a30Bblii pa3psia.

N3Mepenue cuiibl Toka aMIepMETPOM.

N3Mepenue 31eKTpUIeCKOro HanpsiKEHUsT BOJIbTMETPOM.
PeocraTr u MarasuH conpoTUBIECHUM.

BzaumoaeiicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AeICHUS MOJIOCOB MarHura.
MoaennpoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
OmneIT Opcrena.

MarauTHoe 1oJje ToKa. JIEKTPOMarHur.

JlericTBME MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENIH TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS SJIEKTPOMArHUTHOM MHIYKIIUH.
OnbiTel Papajies.



24.
25.

3aBHCHMOCTH HANpaBICHHUS HHIYKIIHOHHOTO TOKA OT YCJIOBHUM €ro BOZHUKHOBEHHUSI.
DJEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

I A

8.
9.

10.
1.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OMnbIThI 1O HAOTIOICHUIO AJIEKTPU3AIIMU TEJl MHIYKIHEH U IPU COMPUKOCHOBEHUH.

UccnenoBanue AeUCTBUS SIIEKTPUUECKOTO MOJIS HA TPOBOJHUKHU U IUDJICKTPUKHU.

COopka 1 npoBepka paboThl JIEKTPUUECKOH 1IEMH MOCTOSTHHOTO TOKA.

N3mepenne u peryimpoBaHUe CUIIbI TOKA.

N3Mmepenne u peryiupoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIbI TOKA, HAYIIETO 4YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpA U
HaMnpsHKEHUs Ha PE3UCTOPE.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JJIEKTPUUYECKOTO COMPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

[IpoBepka npaBuiia CIOXKEHUS HAPSKEHUM MPU MOCIEA0BATEIBHOM COEUHEHNUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJig CHIbI TOKa MPHU MapajuIeIbHOM COEIMHEHUU PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUIECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.

Ornpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT HAIIPSIKEHUS Ha HEH.

Omnpenenenue KIIJI narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

W3yyeHnue MarHUTHOTO TOJISI IOCTOSTHHBIX MAarHUTOB MPH UX OOBEAMHEHUH U Pa3/IelICHUN.

HccnenoBanne AEUCTBUSA AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OMnBbIThL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh CHJIBI B3aUMOJEHCTBUS KATYILIKK C TOKOM U MarHuTa OT CUJIbI TOKA U
HaIpaBJICHUS TOKA B KaTYIIIKE.

N3ydenune 1eicTBrsl MAarHUTHOTO MOJI HA IMIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydenre paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTenbHON yCTaHOBKH.

OnbITEl 1O UCCIEAOBAHUIO SBJICHUS JIEKTPOMArHUTHON WHAYKIMU: KCCIEIOBAaHHE H3MEHEHUN 3HAYCHUS U
HaIpaBJICHHUs] UHAYKIIMOHHOTO TOKA.
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Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBwxkeHne. MarepuanbHag Touka. Cucrema orcyéta. OTHOCHTENIBHOCTH MEXaHHYECKOTO
NBWKEHMs. PaBHOMEpHOE mNpsMOJIIMHENHOE ABMKeHHE. HepaBHOMepHOe mnpsiMonuHenHoe IBwkeHue. CpenHsas u
MTHOBEHHAsI CKOPOCTh TEJIa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE NIpsiMOTuHEeHOe BrkeHue. CBoOoHOe nagenue. OnbIThl [anumes.

PaBHOMepHOE ABMXKEHHE MO OKpyXHOCTU. llepuoa m wacrora oOpamieHus. JIuHelHass W yrioBask CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTona. Bropoyi 3akon Hetorona. Tpetuit 3akon Herotona. I[IpuHIun cynepno3uuuu Cui.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpeHHs CKOJIbKEHHUS, CUJIa TPEHUS MOKOs, IPYyTrUe BUAbI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEeHHE CBOOOAHOTO majeHus. [[BUKEHHE IJIaHET BOKPYT
Connua. IlepBas kocMuueckasi ckopocTb. HeBECOMOCTB U Ieperpy3Ku.

PaBHOBecue MarepuanbHOi TOUku. AOCOMIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOro Tena ¢ 3aKPEIIEHHON OChIO
BpaieHuss. MomeHt cuiibl. LleHTp Tsixectu.

Nmnynec tena. U3menenne umnyibea. MmMiynbe cuibl. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTUBHOE JBUKEHHUE.

Mexanudeckasi pabota ¥ MOIIHOCTb. PaGoTa cuil TspKecTH, YNpyroctd, TpeHus. CBsi3b DHEPrud U palOTHI.
[lorennmanbHas 3Heprus Teja, NOAHATOIO HAJ IMOBEPXHOCTBHIO 3eMiM. [loTeHIManbHAas >HEPIUsS CHKATOM IPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHHS] MEXaHUYECKOUN SHEPTUU.

Jemoncmpayuu.

HaGmronenre MexaHU4eCKOro IBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TN OTCUETa.

CpaBHeHUE MyTEH U TPAEKTOPUI JBUKEHHS OJHOTO U TOTO KE TeJIa OTHOCUTEIILHO Pa3HbIX TEJ OTCUETA.
N3mepenne CKOpOoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKEHMUS.

NccenenoBanne Npu3HaKOB PABHOYCKOPEHHOTO IBHKCHMUS.

Habmronenue 1BrKeHUs Tela 0 OKPYKHOCTH.

Habmonenne MexaHn4yecKux SBJICHHUM, IPOUCXOIAIINX B cucTeMe oTcuéTta «Tenexka» npu e€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHHH OTHOCUTENIBHO KaOMHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHMSI TeJIa OT MACCHI TEJIA U JEUCTBYIOLIEH HAa HETO CUJIBIL.

8. HaOmronenue paBeHCTBa CUJI IPU B3AUMOAECHCTBUU TEIl.

9. HM3Mmenenue Beca Tena Npyu yCKOPEHHOM JIBUKCHUU.

10. [lepenaya umiynbca npu B3aUMOIEHUCTBUU TEIL.

11. IIpeoOpa3zoBaHus SHEPrUU MPU B3aUMOJEHCTBHUU TEll.
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12. CoxpaHeHue UMITYJIbCa MIPU HEYTIPYTOM B3aUMOICHCTBHUM.

13. CoxpaHeHue UMITyJibca MPU aOCOIIOTHO YIIPYroM B3aUMOICHCTBUU.

14. HaOmroenue peakTMBHOTO JIBUKEHUS.

15. CoxpaHeHHE MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM NaJACHHH.

16. CoxpaHeHHE MEXaHUYECKOW SHEPTUH NP ABUKEHUH TeJla MO/ JeHCTBUEM MPY>KUHBI.
Jlabopamopnuie padbomot u onvimot.

1.

wok W

= 0 ® =

KoncTpyupoBanue Tpakra AJjisl pa3roHa U JAIbHENIIIETO PABHOMEPHOI'O ABUKECHUS MIAPUKA WIIN TEIEKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS OpyCKa WK JBUXKEHUS IIapUKa 110 HAKJIOHHOW MJIOCKOCTH.
OnpeneneHne yCKOpEeHUs Tejla MpU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CJIM MPU PAaBHOYCKOPEHHOM JBIKCHHHM 0€3 HauyaJbHON CKOPOCTHU IMyTH OTHOCSITCS Kak
P HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue korhGUIIEHTAa TPEHUST CKOTBKECHHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHH TeJa TI0 TOPU30HTAIBHOM MOBEPXHOCTH.

. Onpenenenne pabOThl CUIIBI YIIPYTOCTH MPU TOIBEME Ipy3a C UCIOIH30BAHUEM HETOIBUKHOTO U TIOJIBU’KHOTO

OJIOKOB.

11. I3yueHune 3aKOHa COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe nBuxkeHue. (OCHOBHBIE XapaKTEPUCTUKU  KOJEOAHWI: TMEpHOJ, YacToTa, AaMIUIUTYAA.
MatemaTudeckuii U IpyKUHHBIN MasTHUKH. [IpeBpalienre sHeprun nMpu KojaedaTeTbHOM JABUKCHHUH.

3aryxaromue Kojebanus. BeinyxaeHHbie kojebanus. Pesonanc. Mexannueckue BoJgHBI. CBONCTBA MEXaHUYSCKUX
BOJIH. [IponosibHBIE M nonepeyHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHuyecKrue BOJIHBI B
TBEPJIOM TeJI€, CENCMUYECKUE BOJIHBL.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3ByK U yabTpa3ByK.

JHemoncmpayuu.

1.
2.
3.

Ha6mtonenue konebanuii Ten nojl J1eUCTBUEM CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.
HaGmtonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.
Habnronenue BEIHYXEHHBIX KOJICOAHUM M pe30HaHCa.



4. PacnpocTpaHeHre NPOAOJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIEIIN).
5. HaGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYyCTUYECKHI PE30HAHC.
Jlabopamopnuie padomot u onvimeot.
Ornpenenenue 4acToThl U Nepruoja KojaebaHuii MaTeMaTHYECKOTO MasTHUKA.
OrnpeienieHue 4acToThl U Nepruoa KojaebaHul Npy>KMHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTH TIeproia KojeOaHu MOABEIIEHHOTO K HUTH Tpy3a OT JIJIMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH TIEpUO/Ia KOJieOaHU PY>KUHHOTO MasiTHUKA OT MAacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TIeproia KojaeOaHuii rpy3a, MOJABEIICHHOTO K HUTH, OT MacChl rpy3a.
OMBITEI, TEMOHCTPUPYIOIIHME 3aBUCUMOCTH IEpUoja KoJeOaHUN NPYKWHHOTO MasiTHUKa OT MacChl Tpy3a U
HKECTKOCTU MPY>KUHBI.
7. V3MepeHne ycKOpeHUs CBOOOIHOTO TaIeHUS.
Paznen 10. DieKTpOMarHuTHoOE 1M0Jie U 3JIeKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE TMOJE. OJIEKTPOMArHUTHbIE BOJIHBI. (CBOWCTBAa BJIEKTPOMAarHUTHBIX BOdH. [llkana
ANEKTPOMArHUTHBIX BOJIH. VCIIONb30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja cseta. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
JHemoncmpayuu.
1. CBoiicTBa 3J1E€KTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOWICTBA CBETA.
Jlabopamopnuie pabomot u onvimot.
1. M3ydeHne CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOHMIIBHOTO TenedoHa.
Pa3jnen 11. CBeToBbBIE IBJICHUS.
JIyueBas monenb cBeta. Mctounuku ceta. Ilpsmonunelinoe pacnpoctpanenue cera. 3atMenuss Connua u JIyHsbl.
Otpaxenue cBeTa. [lnockoe 3epkano. 3aKOH OTPaKEHHsI CBETA.
[Ipenomiienue cBera. 3akoH npenomiieHus ceeta. [loiHOe BHyTpeHHee oTpakeHue cBeTa. Vcnonap30BaHue MOJTHOTO
BHYTPEHHETO OTPAXKEHHUSI B ONITUYECKUX CBETOBOJIAX.
JInnza. Xon nydeit B nuH3e. Ontuueckas cucrema (hporoanmnapara, MUKPOCKoONa U Teneckona. ['1a3 kak ontuyeckas
cucrema. bim3opykocTs U JaabHO30PKOCTb.
Paznosxxenue Oenoro ceeta B criekTp. OnbiThl HbtoToHA. ClioXkeHUe CieKTpalbHbIX IBETOB. Jlucnepcus cBera.
Jemoncmpayuu.

I A



el S A e A

9.

IIpsAMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenue n3o0paxeHui B MIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaiax.
IIpenomnenue caera.

OnTryeckuil CBETOBO/I.

Xop ydelt B coOuparoiiei JuH3e.

XO0J Iy4er B pacCEeUBAIOLLIEH JIMH3E.

[Tonyyenue n3o0paxeHni ¢ TOMOLIBIO JIUH3.

[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIA.

10. Monens rnasa.

11. Paznoxxenue 0emoro cBeTa B CIIEKTP.

12. [Tonmyuenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

4.
S.
6
7

HccrienoBanne 3aBUCHMOCTH YTJIa OTPaKEHHS CBETOBOTO JIyda OT yIJia MajeHusl.

M3ydeHne XxapakTepUCTUK H300paKEHUS TIPeIMETa B IIIOCKOM 3epKaJe.

HccrienoBanre 3aBHCHMOCTH yTJia TPEIOMIICHHSI CBETOBOTO Jiyda OT YIJia TAJCHHS Ha TPAHHIE «BO3TYyX—
CTEKJIO».

[Tomyuenne n300pa’keHH C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

Omnpenenenre GOKYCHOTO PACCTOSIHHSI M ONITHYECKON CHITBI COOMPAIONICH JTNH3HI.

OTBITHI TTO PA3TIOKEHUIO OCIIOTO CBETA B CIIEKTP.

OnBITHI IO BOCTIPUATHIO IIBETA MPEIMETOB MIPHU MX HAOIIOACHUH Yepe3 IBETOBBIE (DUIIBTPHI.

Pa3nen 12. KBanToBbI€ IBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas monens aroma. Mogenb atoma bopa. Mcnmyckanue W MOTJIONIEHUE CBETa
atoMoM. KBaHThbl. JInHEHUYaThie CIEKTPHI.

PagnoaktuBHOCTE. ANb(a, Oeta- 1 ramma-uznydenus. CTpoeHne aToMHOTO snpa. HykioHHas Mojens aTOMHOTO
aapa. M3oromnel. PannoaktuBHbele npeBpamienus. [lepuon nomypacnana aTOMHBIX sSiEp.

SAnepHbie peakunu. 3aKOHbI COXPAHEHHS 3apsiAOBOTO U MAcCOBOI'O YMCEN. DHEPIusl CBsI3U aTOMHBIX siaep. CBs3b
Macchl U dHepruu. Peaknuu cunresa u genenus sjaep. Mcrounvku sueprun ConHua u 3BE3.

SAnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIyYCHUHN HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.



CrexTpbl U3y4Y€HUS U MOTJIOIIECHHUS.

CrieKTpbl pa3nMYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpekoB B kamepe Buibcona.

Pabota cuérurka HOHU3UPYIOMIHUX U3TYUESHHH.

Peructpanus u3nyyeHus: IpupoaHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlaﬁopamopnbw paoomul u onvimol.

1. HaOmroneHue CrlomHbIX U JIMHEHYaThIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBaHue TpeKOB: U3MEPEHUE YHEPTUU YACTHIIBI [0 TOPMO3HOMY IyTH (110 hoTorpadusim).

3. M3mepeHue paauoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

[loBTOpUTENHHO-0000MAIONIMI MOy TMpPEJHA3HAUEH JUJIi CHUCTEMAaTu3alil W O00O0OIIEHUs MPEeIMETHOTO
CoJIep KaHMs U OMbITa ACSTEIBHOCTH, MPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakxKe JJIs MOATOTOBKU K
OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY MO (PU3UKE I 00YJarOIINXCs, BHIOPABIINX ATOT YU€OHBIN MpeaMer.

[Ipn u3yd4eHUU TaHHOTO MOAYJIA PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BHUBI IESITEIBHOCTH, HA OCHOBE KOTOPBIX
o0OecreynBaeTcsl JOCTUKEHUE MPEAMETHBIX U METANpeJIMETHBIX IJIAHUPYEMBIX Pe3yibTaToB oOydeHus, Gpopmupyercs
€CTECTBEHHOHAy4YHasl TPAaMOTHOCTb: OCBOEHHUE HAy4YHbIX METOAOB MCCJIEJAOBAHUS SIBICHUI MPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSACHATH (PU3MUECKUE SBICHUS, PUMEHSIS MOJTyYeHHbIE 3HAHUS, peliaTh 3a7a4i, B TOM YHUCIIE
KaueCTBEHHBIE U DKCIIEPUMEHTAIBHBIE.

[IpuHIIMNIUATBHO AEATEIBHOCTHBIN XapaKTep IaHHOTO pasjelia pealu3yercs 3a CYET TOTo, YTO oOydaroluecs
BBINIOJIHAOT 3aJaHusl, B KOTOPBIX UM IIPEIJIAraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWW pacro3HaBaTh W HAYYHO OOBACHATH (PU3MYECKUE SBICHUS B OKpY)Karolleu
IIPUPOJE U MOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAy4YHbIE METO/BI MCCIIENOBaHUS (U3NYECKUX SIBICHHM, B TOM YHCIIE JUJIsl IPOBEPKU TMIIOTE3 U
MOJIYYEHHSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATH HAYUYHbIE OCHOBBI HanOojee Ba)KHBIX JOCTHKEHHI COBPEMEHHBIX TE€XHOJOTHH, HApUMeEp, MPAKTHUECKOTO
MCITIOJIb30BaHUS Pa3IMYHbIX MCTOYHUKOB 3HEPIMM HA OCHOBE 3aKOHA MNPEBPALIEHUS U COXPAHEHUS BCEX M3BECTHBIX
BUJIOB DHEPTUU.

AN



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®UBUKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha YpOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHMs HANpaBiICHO Ha JOCTH)KEHUE JMYHOCTHBIX,

MCTAIIPECAMETHBIX U IPECAMETHBIX O6pa30BaTeJIBHBIX PE3YyJIbTATOB.

B pesynprare wusyuenus (u3uku Ha YpPOBHE OCHOBHOrO oOmiero ooOpa3oBaHus y oOydaromierocs OyayT

C(I)OpMI/IpOBaHBI CICAYIOIINC JINYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

— MPOSIBJICHUE MHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOMN (hU3NUYECKOM HAYKHU;

— [IECHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJI€HUM OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHHUE BaXKHOCTU MOPAIbHO-3THYECKUX TPUHLIUAIIOB B AESATEIbHOCTH YUEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

— BOCIIPUSITHE ICTETHMUYECKUX KauyeCcTB (PU3MUECKOW HayKd: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTHU;

4) HeHHOCTH HAYYHOT' O MO3HAHUS

— OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO HMHCTPYMEHTa IO3HAHMUS MHUpPA, OCHOBBI Pa3BUTHS
TE€XHOJIOTUH, BAXKHEUIIIEH COCTABIISIOIIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOIl JIFOOO3HATENIBHOCTH, UHTEpPECA K UCCIEA0BATENbCKON IEATEIbHOCTH;

5) popMupoBaHus KyJIbTYpPbI 310POBbS M IMOIHOHATBHOTO 0J1ATOMOJTYYHSI:

— OCO3HaHHWE IEHHOCTH 0e30macHOro o0pa3a KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, BAXKHOCTU IPABUI
0e30macHOro MOBEJCHUSI Ha TPAHCIIOPTE, HAa IOPOrax, C ANEKTPUUECKUM U TEIUIOBBIM 000PYAOBAaHUEM B JIOMAITHUX
YCIOBUSIX;

— c(OpMHUPOBAHHOCTH HaBbIKa pedeKCHUU, MPU3HAHWE CBOETO IMpaBa Ha OMMUOKY M TAKOTO K€ MpaBa y JIPYroro
YEJI0BEKa,;

6) TPy10BOro BOCIIUTAHUS



— aKTUBHOE y4YacCTHE B PCIICHUH MPAKTUYECKHX 3a1a4 (B paMKax CeMbH, 00pa30BaTEIIbHONW OpraHM3alli, TOpo/a,
Kpast) TEXHOJOTHUECKOM 1 COIHAIbHON HAIPaBIEHHOCTH, TPEOYIOMUX B TOM YHCIIE€ U (U3UUESCKUX 3HAHMIA;

— HHTEPEC K MPAKTUYECKOMY U3YUEHHIO Mpodeccuii, CBI3aHHBIX ¢ (DU3HKOIA;

7) 3K0JI0rH4€eCKOro0 BOCIIUTAHUS:

— OpHUCHTAlMs Ha TNPUMEHEHHE (GHU3UYECKMX 3HAHWMM JUIS pEIIeHUs 3a7ad B 00JacTH OKpY’KaloIIehd Cpemsl,
IUTAHKPOBAHMS ITOCTYIIKOB M OI[EHKH MX BO3MOKHBIX ITOCIIEACTBHI 11 OKPYIKAIOIIEH CPE/IbL;

— 0CO3HAHME TI00aILHOr0 XapaKTepa dKOJIOTHYECKHX MPOOIIEM U IyTeH UX PELICHHUS,

8) amanTauMu K H3MEHSIIOMIMMCS YCJIOBHSM CONMAJBLHON W MPUPOIHOI Cpeabl:

— MOTPEOHOCTH BO B3aUMOJIECHCTBUU IPH BHIMOJIHEHUH HCCIEAOBAHUI W MPOEKTOB (DU3MYECKON HAIPaBICHHOCTH,
OTKPBITOCTH OIBITY M 3HAHUSAM IPYTHX;

— TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€PE3 IPAKTHUECKYIO IESATEILHOCTS;

— moTpeOHOCTh B ()OPMHPOBAHHWU HOBBIX 3HAHUH, B TOM dYuclie (OPMYIHPOBATH HAEH, IOHSATHS, THIIOTE3BI O
Gu3HIECKUX 00BEKTAX U SIBICHUSIX;

— 0co3HaHue Ae(HUIUTOB COOCTBEHHBIX 3HAHHMM U KOMIIETEHTHOCTEN B 001aCTH (DU3HKH;

— IUIAHKPOBAHUE CBOETO PA3BHUTHUS B IPUOOPETEHUH HOBBIX (DU3NUYECKHUX 3HAHMIA;

— CTpeMJIEHHE aHAIU3UPOBaTh M BBIABIATH B3aUMOCBS3HM IPHPOMLI, OOIIECTBA M SKOHOMHKH, B TOM YHCIE C
HCIIOJIb30BaHHEM (DU3MYECKHMX 3HAHMIA;

— OLIEHKA CBOUX JIEMCTBUI C yUETOM BIHMSHUSA Ha OKPYKAIOLIYIO CPELY, BO3MOXHBIX ITOOAIBHBIX IIOCIIEACTBHIA.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOoeHHs MporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUS Yy 00Yy4aromerocs

OynyT chopMHUpOBAaHBI MeTaNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONIUE IMO3HABATEIbHBIC YHUBEpPCAJIbHBIE y4EOHBIC
JIEHUCTBUS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YU€OHbIE ICUCTBUS, PETYISATHBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:

e BBISBISITh U XapaKTEPHU30BaATh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBIICHUH);
e YCTAaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCCU(UKAIIUU, OCHOBAaHMUS 1Jisi 0O0OIIEHUSI U CPABHEHUS;



BBISIBJISITh 3aKOHOMEPHOCTHM UM TPOTUBOPEUUS B pacCMaTpuBaeMbiX (akTax, AaHHBIX U HAOIIOJCHUSX,
OTHOCSIIIMUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U MPU U3YUYCHUU (U3UYECKUX SIBICHUHN U MIPOIECCOB, JEJIaTh BEIBOJIBI C
WCMOJIb30BAHUEM JACAYKTUBHBIX W HMHAYKTUBHBIX YMO3AKIIOYEHUM, BBIJBUIAaTh THUIIOTE3bl O B3aMMOCBS3SAX
(bU3UYECKUX BETUYNH;

CaMOCTOSITEILHO BBIOHMpPATh CIOCO0 pelieHus yueOHol Gu3ndeckoi 3a1auu (CpaBHEHUE HECKOJIIBKUX BapUAHTOB
peleHus, BBIOOp HauboJee MOaX0IAIIETO C YYETOM CAMOCTOSTENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciien0oBaTe/IbLCKNE JEHCTBUS:

MCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATEILCKHI HHCTPYMECHT ITO3HAHUS;

IPOBOAUTL [0 CaMOCTOSATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3MUYECKHH OSKCIICPUMEHT,
HEeOOJIBIIIOE UCCIIeIOBAHUE (PUBHUECKOTO SBJICHUS;

OIICHMBATh HAa IMPUMEHHMOCTH W JIOCTOBEPHOCTh WH(MOPMAIUIO, TOJYYCHHYIO B XOJIC€ HWCCJCAOBAHMS WU
HKCIIEPUMEHTA;

CaMOCTOSTEIBLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHOTO HAOJIOACHUS, OIbITA,
HCCIIEOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JajibHEHIee pa3BUTHE (PU3NYSCKHX TMPOIECCOB, a TakKe BBIJIBUTATH
IPEIOIOXKEHUSA 00 UX Pa3BUTHUH B HOBBIX YCIIOBHSX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSATh PA3IMIHBIC METOJIbI, MHCTPYMEHTHI M 3aIpOCHl TIPU TTOMCKE W 0TOOpe MH(POPMAIIUU WU JTaHHBIX C
y4€TOM MPETIOKCHHON YueOHON (HU3NIECKOM 3a1auH;

aHAIM3UPOBATh, CHUCTEMATHU3MPOBATh W HWHTEPIPETUPOBATH HMHPOPMALIUIO PA3IUYHBIX BUIOB U  (QopM
MIPE/ICTaBIICHNUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMATBHYIO (OPMY TIpecTaBlIeHUS NHGOPMAIIMH U WLTIOCTPUPOBATH PeIllaeMbie
3aJ1ayu HECIOKHBIMH CXEMaMU, JUarpaMMaMu, MHOW TpaduKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBH:

B X07¢ 00CYXIeHHs yd4eOHOTro MaTepuana, pe3yJIbTaTOB JJaOOPATOPHBIX PadOT M IMPOECKTOB 3a/1aBaTh BOMPOCHI
MO0 CYIIECTBY OOCYXJaeMOW TE€Mbl U BBICKA3bIBaTh HJCH, HAIlEJICHHBIC HA PEIICHHE 3aJayd U TOJJep)KaHue
OarokeaTeIbHOCTH OOIIEHUS;

COIOCTAaBJISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX YYaCTHUKOB JUaliora, OOHApy>XMBaTh pazInudve U
CXOJICTBO MO3UIHI;



BBIPAXXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MMUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEJCTABIATh PE3YIbTAThl BBIMIOJTHEHHOTO (PU3WYECKOTO OMbITa (IKCIEPUMEHTa, HCCICIOBAHMS,
MIPOEKTA);

MOHUMATh W UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHAHON U MHIWBUAYaIbHOU pabOThI MIPH PEIICHUN KOHKPETHOU
dusngecKoii mpodIeMBl;

MPUHAMATH 1IeJI1 COBMECTHOM EATEIbHOCTH, OPTaHW30BBIBATh JACHCTBUS MO €€ JOCTH)KCHUIO: pacTpeeiaTh
pOJH, 00CYX/1aTh MPOLIECCHI M PE3yIbTaThl COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIO/ICH;
BBITIOJIHATH CBOIO YAacTh pPa0OTHI, JOCTHras KadeCTBEHHOTO pe3yjibTara [0 CBOEMY HaIpaBICHUIO H
KOOPJMHUPYS CBOU JICUCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;

OILIEHWBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUSI.

PeryiasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYIOUTUX JIJISl pellieHUs (PU3NYECKUX 3HAHUM;
OpUEHTUPOBATHCS B PA3JIMYHBIX TMOJXOAAX MPHUHATUS PEIICHUH (MHIUBUIyalbHOE, MPHUHSITHE pEIIEHUs B
rpyImne, NPUHITUHE PELICHUH TPYNIoii);

CaMOCTOSITEJILHO COCTAaBJISTh AITOPUTM pelieHus (U3HUECKOW 3a/lauyd WIM IJIaHa MCCIEOBaHUS C Y4ETOM
MMEIOIIIUXCST PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MpeajiaraeMble BAPUAHThI PEIICHUM;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJII), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH | MPEJIaraTh IIaH €€ U3MEHEHUS;

OOBSCHATh TPHUYMUHBI JTOCTHKCHUS  (HEIOCTM)KCHHs) pPE3yNbTaTOB  JCSATEIBHOCTH, J1aBaTh  OIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHCIE B XOJ BBHITOJHEHUS (HU3UYECKOTO HCCICTOBAHUS WU
MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIUXCS CUTYyaIllMii, YCTAHOBIEHHBIX ONMIMOOK, BO3HUKIIIHX
TPYAHOCTEN;

OIICHWBATh COOTBETCTBHE PE3YJIbTATA MU U YCIOBUSIM;



CTaBUTh €051 Ha MECTO JAPYroro 4ejJoBeKa B XOJ€ CIOpa UM JUCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI,
HaMEpPEHMS U JIOTUKY JPYTroro;

MPU3HABATh CBOE MPaBO Ha OLIMOKY MpU PEIICHUH (PU3NUYECKHUX 3a/1ay WIHM B YTBEPKACHUAX Ha HAYYHbIE TEMBI U
TaKO€ K€ MPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 7 KJjacce TMpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpaXkaTh
c(OpPMHPOBAHHOCTH Y 00YYAIOUIUXCSI YMEHMUIA:

UCIIOJIH30BaTh MOHATHA: (U3UYECKUE U XUMUYECKHUE SIBJICHUsI, HAOIOeHNEe, SKCIIEPUMEHT, MO/JIEb, TUIIOTE3a,
eIUHUIIBI (PU3MYECKUX BEJIIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHUSA BelecTBa (TBEpPIOE, KUIKOE,
ra3oo0pa3Hoe), MEXaHHYeCKoe JABWKEHHE (PaBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSMOJIMHENHOE), TpaeKTopus,
paBHOJCHCTBYIOMIAs cuiia, Aedopmaius (ynpyras, IiacTU4eckas), HEeBECOMOCTb, COOOIAIOIIUECS COCY/IbI;
paznuyarh sBiaeHUS (auddys3us, TEIIOBOE [BKEHHWE YacTHI[ BEIIECTBA, PAaBHOMEPHOE JBIXKEHHE,
HEpPaBHOMEpPHOE JBIKEHUE, MHEPLHUs, B3aUMOJIEHCTBUE Tell, paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHON OChIO
BpallleHus], Nepeaayda JaBIeHus] TBEPAbIMU TeJIaMU, KUJIKOCTIMU U Ta3zamu, aTMochepHoe AaBieHHE, MJIaBaHue
TEJ, TPEBpAIICHUs] MEXaHUYECKOW SHEPIHH) MO OMHCAHHUIO UX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE W3YUYCHHBIX (U3UUYECKUX SBICHUM B OKPY’KAIOIIEM MHUPE, B TOM YUCIE PU3HUECKHE
SBJICHUS B MIPUPOJIC: MPUMEPHI ABUKEHUS C PA3TMUYHBIMU CKOPOCTSIMH B )KMBOM M HEKHUBOMW MPUPOJIE, ACHCTBUE
CWJIBl TPEHUS B MPUPOJIC M TEXHUKE, BIUSHUE aTMOC(HEPHOrO JaBJICHHS Ha >KUBOW OpraHu3M, IUIaBaHUE PBIO,
pBIYary B TeJie YeJIOBEKa, MPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 33a/1ady B YU€OHYIO, BBIICIATH CYIIECTBEHHBIC
CBOICTBA (MpU3HAKK) HU3HUECKUX SBICHUM;

ONKCHIBATh HM3YyUYCHHBIE CBOWCTBA TeN W (DU3MYECKUE SIBICHUSA, WCIOIB3Ys (pu3mdyeckue BEIWYMHBI (Macca,
00BEM, TJIOTHOCTH BEIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, CUjia TPeHUs, 1aBlieHue (TBEPAOro Tela, KUAKOCTH, ra3a), BRITAIKUBAIOIAs CUila, MEXaHuyeckas padora,
MOIIIHOCTD, TJIEYO CHJIBI, MOMEHT CHJIbI, KOI(DPHUIIMEHT IMOJE3HOTO NEHCTBUS MEXaHH3MOB, KMHETHYECKAas H
MOTEHIMATIbHAS] SHEPIHsl), IPU OMKUCAHUY MPABUIIBHO TPAKTOBATH (DU3NYECKUI CMBICI HCIIOJIb3yEMbIX BEIUYMH,
X 0003HAUYCHHS U €AUHUIBI (DU3UIECKUX BEIIMUMH, HAXOAUTH (JOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMU BEJIMYMHAMU, CTPOUTH T'paUKKU U3YUEHHBIX 3aBUCUMOCTEHN (DU3NYECKUX BEJIMYHH;



XapaKTepHU30BaTh CBOWCTBA Tel, (PU3NUYECKUE SBICHUS M MPOIECCHI, UCTIOIL3Ys TIPAaBUIa CJIOKEHHUS CU (BIOJIb
ONHOU TmpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MPaBWIO paBHOBeCUs phiuara (0Ji0Ka),
«30JI0TO€ TPABUJIO» MEXaHWKH, 3aKOH COXPAaHCHUS MEXaHUYECKOW SHEPrHH, TMPU ITOM JaBaTh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHIECKOE BBIPAKCHUE;

OOBSCHATH (PU3UYCCKUE SIBICHUS, MMPOIICCCHI M CBOMCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CUTYaIMil MPaAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPHUUYWHHO-CIICICTBCHHBIC CBSI3M, CTPOUTh OOBsICHEHHWE Hu3 1-2
JIOTUYECKUX IIIaroB C OMOpPOd Ha 1—2 W3ydeHHBIX CBOWMCTBA (PU3MYCCKUX SBICHUH, (PU3MUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€THbIe 3aaud B 1—2 JCHCTBUSA, WCIIONB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIIME (PU3HUCCKHEC
BCJIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHS 3aJlauyd 3alMChIBaTh KPAaTKOE YCJIOBHE, MOJICTaBIATH (PU3NUYCCKUE
BEJIMYHUHBI B ()OPMYJIBI U TIPOBOAUTH PAacy€Thl, HAXOJAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIC ISl PEIICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTD TOJYYCHHOU (PH3NICCKON BEITMUNHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU IMOMOIIU (PU3UYECKUX METOJOB, B OINHMCAHUU
UCCJICIOBAHUS BBIJCIATh TMPOBEpsSEMOE TMpEAnojoxkeHue (TUIoTe3y), pa3audyarb W HHTEPIPETHPOBATH
MOJIYYeHHBIN Pe3yJIbTaT, HAXOUTh OMUOKH B XOJI€ OIBITA, IeJaTh BBIBOJIBI 10 €r0 PE3yJIbTaTaM;

IIPOBOAUTH OMBITHI MO HAOIIOACHUIO (PU3MYECKUX SIBICHUM WM (PU3MYECKUX CBOMCTB Tel: (pOpMYyJIHpPOBATH
MpOBEpsieMble TMPEATOI0KEHHsI, COOMpaTh YCTAHOBKY M3 TMPEIJIOKEHHOTO O00OpYyIOBaHMS, 3aMMCHIBATH XOJ
OTbITa U (OPMYITHPOBATH BHIBOIBL;

BBITMIOJHATh TPSIMbIE U3MEPEHHUS DPACCTOSHMS, BPEMEHH, MacCchl Tella, O0bEMa, CHIBI W TEMIepaTypbl C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IMU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB ¢ YUETOM 3aJaHHOMN
a0COIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJUTH MCCIICIOBAHUE 3aBUCHMOCTH OJTHON (PM3MUECKOW BEIMYHMHBI OT APYTOM C MCIIOIH30BAHUEM MPSIMBIX
M3MEpPeHU (3aBUCHMOCTH MYTH PAaBHOMEPHO ABIDKYIIETOCS Tella OT BPEMEHHU JBM)KCHHS TeJa, CHIIbI TPEHUS
CKOJIBKEHHMSI OT Beca Tena, KauecTBa 00padOTKH MOBEPXHOCTEH Te M HE3aBUCUMOCTHU CHJIBI TPEHUS OT TLIOMIA U
COTMPUKOCHOBEHUS TEJN, CUJBI YIOPYTOCTH OT YAJIMHEHHSI TPYKHWHBI, BBITAIKUBAIONMEH CHJIBI OT 00BEMa
MOTPYKEHHOW YacTH TeJla U OT TUIOTHOCTH JKHUJIKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH Teja, OT TIIyOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TEeJO, YCIOBUM TUIaBaHUS TEJ, YCIOBHM PaBHOBECHS pblyara M OJOKOB), y4aCTBOBATH B
TUIAHUPOBAHUHM Y4€OHOTO HCCIENOBAaHUS, COOMpaTh YCTAaHOBKY W  BBIMOJMHATH W3MEPEHUA, CIeAys
MPEIIOKCHHOMY TUTaHy, (DMKCHUPOBATH PE3YNIbTAThl MOJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEITUYHH B BUIE
MPEITOKEHHBIX TaOIUI] ¥ TpadUKOB, JIeTIaTh BBIBOJIBI IO PE3YJIBTATaM HCCIICOBAHUS;



MIPOBOJINTh KOCBEHHBIC M3MEpPEHUs (PU3NUYECKUX BEIMYMUH (IJIOTHOCThH BEIIECTBA KUJKOCTU U TBEPIOTO Teia,
CUJla TPEHUSI CKOJBXEHHS, HABJICHUE BO3/AYyXa, BBITAJIKMBAIOIIAS CHUJA, ACHCTBYIOIIAs HA MOrPYKEHHOE B
KUJIKOCTh TeNo, KOIPOUIIMEHT TOJIE3HOTO JCHCTBUSI TMPOCTHIX MEXaHU3MOB), CIEays MPeaIOKEHHON
WHCTPYKIIMH: MPU BBIMOJIHEHUN U3MEPEHUM cOOMpPaTh KCIEPUMEHTAIBHYIO0 YCTAHOBKY U BBIYHMCIISITH 3HAUCHUE
MCKOMOM BEJIMYUHBI;

coOJII01aTh PaBWIa TEXHUKH 0€30MaCHOCTH NIPpH paboTe ¢ J1adopaTOpHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIUILI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETp, IAHMHAMOMETD,
COOOIIAOIIHECS COCYIbI, OapOMETp, phIuar, MOJABUKHBIN U HEMOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTD;
XapaKTepU30BaTh MPHUHIIUIBI JACHCTBUS W3YUYCHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPON HaA HX
omucaHus (B TOM YHCJE: MOJAIIUITHUKYA, YCTPOWCTBO BOJOINPOBOAA, THAPABIUYECKUN TIpPecc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOM HACOC, apeoMETp), HCIOJIb3ys 3HAHMS O CBOHMCTBaX (DU3WYECKUX SBICHUU W
HeoOXoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMALUIO O TPHUMEpPax) MPAKTUYECKOrO HCIOJIb30BaHUS (PUINYECKUX
3HAHMM B TOBCEIHEBHOM KHU3HU [UIsi oOecriedeHHs Oe30macHOCTH TMpH oOpaileHud ¢ mnpubopamu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 30POBbS M COOJIOJIEHUS HOPM HKOJOTHYECKOTO MOBEACHHUS B
OKpY’Karoue cpeae;

OCYIIECTBIISITh OTOOp HCTOYHUKOB HHpopmanuu B HHTepHETe B COOTBETCTBUU C 3aJaHHBIM TOHWCKOBBIM
3alpocoM, Ha OCHOBE HMEKIIMXCA 3HAHUM M TYyTEM CpPAaBHEHUS pA3IUMYHBIX HCTOYHHKOB BBIACIATH
uH(MOPMAINIO, KOTOpas SIBISIETCS] TPOTUBOPEUUBON UITM MOKET OBITH HEJJOCTOBEPHOM;

WCIIOJIb30BaTh TIPU  BBIMOJHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJSIPHYIO JIUTEPATypy (PU3HUECKOTro
COIEpKaHUsl, CIPABOYHBIE MaTEepHUANIbl, pecypcbl ceth MHTepHeT, Binaaerb NpuéMaMu KOHCIEKTUPOBAaHUS
TEKCTa, peoOdpa3zoBaHus HH(POpPMAIIUK U3 OJHOM 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KPATKUE MUCHMEHHBIC M YCTHBIE COOOIICHHS HA OCHOBE 2—3 MCTOYHUKOB MHPOPMAIIUH
du3nUecKoro copepKaHus, B TOM YKCIE MyOJIMYHO JEeNaTh KpaTKHE COOOIIECHUS O Pe3ylbTaTax MPOEKTOB WU
y4eOHBIX UCCIIEIOBAHUM, TTPH TOM TPaAaMOTHO HMCIIOIh30BaTh W3YUCHHBIM MOHATHIHBIN anmapaT Kypca (pU3HKH,
COIIPOBOXJATh BBICTYIUIEHHE IPE3CHTALUEH;

MIPU BBINOJIHEHUH Y4E€OHBIX MMPOEKTOB U UCCIIEIOBAHUI pacrpeensaTh 00s3aHHOCTH B IPYIIIE B COOTBETCTBUU C
MMOCTABJICHHBIMU 3aJla4aMU, CICAUTHh 32 BBITIOJHCHWEM IJIaHA JICWCTBHA, aJeKBAaTHO OIICHUBATH COOCTBEHHBIN
BKJAJ B JIESITEIbHOCTh TPYIIIbL, BBICTPAUBATh KOMMYHHUKATHBHOE B3aUMOJICHUCTBUE, YUYUTHIBASI MHEHUE
OKPYKaIOIIUX.



K koHmy oOydyenuss B 8 Kiacce mnpenMeTHblE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaKaTh
c(OpPMHPOBAHHOCTh y 00YYAIOIIUXCS YMEHUIA:

WCMOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKECHHE aTOMOB WU MOJIEKYJ, arperaTHbIC
COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HBIE Tejla, HACHIIICHHBINM U HEHACHIIEHHBIN Map, BIaXKHOCTh
BO3/1yXa, TEMIIEpAaTypa, BHYTPEHHSIA DHEPrus, TEIJOBOW JABUTATEIIb, AJIEMEHTApPHBIA SJIECKTPUUYECKUN 3apsl,
AJIEKTPUYECKOE M0JI€, MPOBOJAHUKHU U JUDIICKTPUKH, TOCTOSIHHBIN JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;
pasnuyarh SIBICHHS (TEIJIOBOE pacUIMpEeHHE M CXKaTue, TeIlonepenaya, TerIoBOe paBHOBECHE, CMAadlMBaHHE,
KalWUISPHBIE SIBJICHUS, HCIApeHWe, KOHJACHCAIWs, IUIABJIICHHE, KpUCTAJIM3alus (OTBEpACBaHUE), KUIICHHE,
Terionepeaada (TeIoNpPOBOAHOCTh, KOHBEKIIUS, M3IYyUYCHHE), DJICKTPHU3alMsl TeJ, B3aUMOJICUCTBUE 3apsioOB,
JNEUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aWMOJICHICTBHE MArHUTOB, JIEMCTBUE MAarHUTHOIO
MOJISI Ha TIPOBOJIHUK C TOKOM, AJICKTPOMArHWTHasE MHAYKIMS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, IGMOHCTPUPYIONIUX JaHHOE (DU3UIECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE W3YYEHHBIX (U3MUECKUX SBJICHUN B OKPY’KAIOIIEM MHUpPE, B TOM 4Yucie QU3ndecKue
SIBJICHUSI B NIPUPOJE: MOBEPXHOCTHOE HATSKCHUE U KAIIWUISPHBIC SIBJICHUS B MPUPOJE, KPUCTAILIBI B MPUPOJIE,
nznyuenne CoiHIa, 3aMmep3aHue BOAOEMOB, MOpCKHME OpHu3bl, 0Opa3oBaHUWE pOCHI, TyMaHa, HHEs, CHeEra,
ANIEKTPUUECKHE SIBICHHS B aTMocdepe, AIeKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE ToJjie 3eMild, Apeud
MOJIFOCOB, POJb MAarHUTHOTO TMOJsA JJISI KU3HU Ha 3emile, MOJSIPHOE CHUSHUE, MPU ITOM MEPEBOJUTH
MIPAKTUYECKYIO 3a/1auy B Y4EOHYIO, BBIJEIAThH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3UUECKUX SIBIICHHUIA;
ONMKCHIBATh M3YYCHHBbIC CBOMCTBA Ten © (U3MYECKUE SBJICHUS, WCIOIB3Yys (U3MUECKHE BEITUYHHBI
(TemnepaTypa, BHYTPEHHSSI SHEpPTrus, KOJUYECTBO TEIUIOTHI, YAEJIbHAas TEIUIOEMKOCTh BEILECTBA, YAEIbHaA
TEIUIOTA IUJIABJICHUS, VyHAeNbHAs TeIioTa TapooOpa3oBaHMsl, yAeidbHAs TEIJIOTa CrOpaHMsl TOILUIMBA,
KOA(h(PHUIMEHT MOJE3HOr0 JAEUCTBUS TEIJIOBOW MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTh BO3/1YyXa, DJICKTPUUECKUM
3apsd, Ccwia TOKa, JJIEKTPUYECKOE HANpPSIKEHUE, CONPOTHUBIIEHHWE IIPOBOJHMKA, YAEIBHOE CONPOTUBIICHUE
BEIECTBA, pab0Ta U MOIHOCTh JJIEKTPUYECKOTO TOKA), MPH OMHCAHUHM TPABWIBHO TPAKTOBATH (PU3UUYECKUMA
CMBICIT HMCTOJB3YEMbIX BEITUYMH, OOO3HAYCHHMS] W CAWHHIBI (PU3MUYECKUX BEITUYHH, HAXOJUTh (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYI0 BEIMYHMHY C JAPYTMMH BEJIWYHMHAMH, CTPOWUTH TpadUKU H3yYECHHBIX
3aBUCUMOCTEN PU3NUECKUX BEITUYUH;

XapaKTepru30BaTh CBOMCTBA Tei, (PU3NUECKHE SBICHUS W TPOIECCHI, HCIOIB3YysS OCHOBHBIC TTOJIOKEHUS
MOJIEKYISIPHO-KMHETHUECKON TEOPUU CTPOEHHUS BEIECTBA, MPUHIIUIN CYNEPHO3ULIUU TOJIeH (HAa KaueCTBEHHOM



YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH OMa [ ydyacTka 1enu, 3akoH [xoyns—JleHna, 3aKkoH coXpaHeHUs
SHEPrUu, IPHU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3alHUCHIBATH €T0 MAaTEMATHUYECKOE BHIPAXKECHHUE;
OOBSACHATh (PU3MYECKHE TMPOIECChl W CBOWCTBA TE€JI, B TOM YHCIE M B KOHTEKCTE CHUTyalUUd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH MPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHWE U3 1-2
JIOTUYECKUX LIAroB C OMOpod Ha 1—2 M3ydeHHBIX CBOMCTBAa (PU3MUYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiatb pacyéTHble 3a7aud B 2—3 JEHCTBUS, WCIONB3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIIME (U3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJM3a YCJOBUS 3aJa4yM 3alMChIBATh KPATKOE YCIOBUE, BBIABIATh HEIOCTATOK JAHHBIX
JUISL pellieHus 3a/1a4d, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE ISl €€ PEellleHHUs, POBOJUTh PACUETHI U
CpPaBHHUBATh MOJIYYCHHOE 3HaAUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMHU;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU NOMOUIU (GU3HUYECKUX METOJOB, UCIOJIb3Ys ONMHCAHUE
UCCJIEIOBAHNUsA, BBIIEIATh MPOBEPAEMOE NPEANOJI0KEHUE, OLEHMUBATh MPABWIBHOCTh MOPAJKA IMPOBEIACHUS
UCCIIEI0BaHMs, J1€JIaTh BBIBOJIBL;

POBOAUTH OMBITHI IO HAOJIIOJAEHUIO (U3HUECKUX SBICHUN WU (PU3NYECKUX CBOMCTB TeN (KamWUISpHBIC
SBJICHUS, 3aBUCUMOCTH JaBJICHHUS BO3JlyXa OT €ro o0bEéma, TeMIepaTypbl, CKOPOCTH Tpollecca OCThIBAaHUS U
HarpeBaHus IPU U3TYUYEHUU OT LIBETa U3y4Yarollen (TMOrIomaronieil) TOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOJIbI
OT TEMIIEPATYPHI )KUIAKOCTHU U IUIOIIAH €€ OBEPXHOCTH, JICKTPU3ALMS TEJI U B3aUMOJCUCTBUE IIEKTPUUECKUX
3aps0B, B3aUMOJECHCTBUE MOCTOSSHHBIX MAarHUTOB, BU3yaJW3alMsl MAarHUTHBIX IIOJEH MMOCTOSHHBIX MarHUTOB,
JNEUCTBUS MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMAarHuTa, CBOMCTBA JIEKTPOJABUIATENS
MOCTOSIHHOTO TOKa): OPMYyIMPOBATH POBEPSEMbIE MPEIOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py1I0BaHUs, ONUCHIBATH X0/ OIbITa U (OPMYIHUPOBATH BBIBOJIBI;

BBIITOJIHATD MPAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIAXHOCTH BO3/1yXa, CUJIBI TOKA, HAIIPSIKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JAaTYMKOB (PU3MUECKUX BEJIMYUH, CPAaBHHUBATH PE3YJIbTaThI
M3MEPEHUN ¢ yu€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIEAOBaHNE 3aBUCUMOCTH OJTHOM (PU3MUECKOI BETUYHMHBI OT APYrod C MCMOJB30BaHUEM MPSMBIX
WU3MEPEHNUH (3aBUCUMOCTb COIPOTHUBIIEHHS NPOBOAHMKA OT €ro JJIMHBI, IUIOMIAJHM IONEPEYHOIO CEYEHUS M
YAEIBHOTO CONPOTUBIICHUS BEIIECTBA ITPOBOAHUKA, CHUIIbI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSLKEHUSA HA
IIPOBOJIHUKE, MCCIIEJOBAHUE ITOCIIEI0BATEIBLHOIO U MapajlIeIbHOTO COSAMHEHUI MPOBOJHUKOB): MIAHUPOBATH
HCCJIEeI0BaHNE, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHHUS, CIEAys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH



pE3yNIbTaThl TIOJYYCHHOHW 3aBHCHMOCTH B BHJE TaOMUI[] M TpaduKOB, ACaTh BBIBOJABI IO pPe3yJbTaTaM
HCCJICIOBAHMS,

MIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MUSCKUX BETUYMH (yIelbHAs TEIJIOEMKOCTh BEIIECTBA, CONMPOTUBIICHHE
MPOBOJHUKA, paboTa ¥ MOIIMHOCTh DJJIGKTPUYECKOTO TOKAa): IUIAHUPOBaTh HW3MEPEHHS, COOUpPATH
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIACAYS MPEIOKEHHON HHCTPYKITUHU, U BEIYUCIISATh 3HAUCHNE BEJTUINHBL;
coOJTI0IaTh TIPAaBUJIa TEXHUKH 0€301TaCHOCTH IpH padboTe ¢ 1ab0paTOPHBIM 000PYI0BAHUEM;

XapaKTepHU30BaTh MPUHIUIBI JCHCTBUS HM3YyYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOH Ha HX
omucanus (B TOM YHCJIE: CHCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETP,
CUCTUUK IJICKTPUYCCKOW DHEPTUH, SJICKTPOOCBETUTCIIBHBIC NPHOOPHI, HArpeBaTEIbHBIC JIICKTPOIPUOOPHI
(mpuMepsBI), INEKTPUYCCKHE MPEIOXPAHUTEIIH, JJICKTPOMArHUT, O3JICKTPOJABUTATENIb IOCTOSHHOTO TOKa),
UCIIOJIb3Ys 3HAHUS O CBOWCTBAaX (DM3UYCCKUX SABJICHUN U HEOOXOIUMBbIC (PU3HUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIC TCXHHMYECKUE YCTPOWCTBA M WM3MEPUTEIBHBIC MPUOOPHI MO CXEMaM U CXEMaTHYHBIM
PUCYHKaM (3KUIKOCTHBIN TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, IABUTATENIb BHYTPEHHETO CTrOpaHMs,
AJIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUYECKUX IIeTeil C MOCIeAOBATENIbHBIM U TMapallIeIbHbIM
COEIMHEHHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIIEMEHTOB AJIEKTPUUECKHUX 1IETICH;

NPUBOJIUTH MPUMEPHI (HAXOAUTh MHMOPMALUIO O MPHUMEpPax) MPAKTUYECKOrO HCIOJIb30BaHUS (PUINYECKUX
3HAHUW B TOBCETHEBHOM KM3HU Ui oOecredeHus Oe30MacHOCTH MpHU OOpalleHud ¢ TpUOOpaMu H
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 30POBbS M COOJIIOACHUS HOPM JKOJIOTMYECKOTO TOBEICHHS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK MHGOpMaIHK (HU3UIECKOTO cojiepkaHus B MIHTepHeTe, Ha OCHOBE UMEIOLIUXCS 3HAHUH U
MyTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIICTSATH HHOOPMAIINIO, KOTOPAs SIBISETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TIPW  BBIIOJIHEHWH YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJSIPHYIO JIMTEPATypy (PU3HUECKOTrO
collepKaHMsl, CIPAaBOYHBIC MaTepuaibl, PeCypchl ceTu VHTepHeT, BiIajeTh NpuéMamMu KOHCIEKTUPOBAHUS
TEKCTa, Tpeodpa3oBanHus HH(OOPMAIIUU U3 OTHOW 3HAKOBOUW CHCTEMBI B JIPYTYIO;

co3aaBaTh COOCTBEHHbBIE TMCHMEHHBIE U KPaTKWE YCTHBIC COOOIIeHus, 00001Iast mHPOPMaIUI0 U3 HECKOIBKUX
HMCTOYHUKOB (DM3MUECKOTO COJIEPKAHMsI, B TOM YHCIE MyOJWYHO MPEJCTABISATh PE3YNbTaThl MPOCKTHOW WIIH
MCCJIeI0BATEICKON JAESATENHHOCTH, TPH 3TOM TPaMOTHO HMCIIOIH30BaTh U3YUEHHBIN MOHITHIHBIN armapaT Kypca
(u3HUKHU, COMPOBOKIATH BBICTYIICHNE MTPE3CHTAIINCH;



IIPU BBIMOJIHEHUU Y4E€OHBIX MMPOECKTOB U UCCIEIOBAHUNA (PU3NYECKUX MPOLIECCOB pacHpenensiTh 00sI3aHHOCTH B
IpyIIE B COOTBETCTBUU C IIOCTABJICHHBIMM 3aJa4aMH, CIEOUTh 34 BBINOJHEHHEM IUIaHA JACUCTBUHA U
KOPPEKTHUPOBATh €ro, aJeKBAaTHO OLEHMBATH COOCTBEHHBIM BKJaJ B JAESITENIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, MPOSBIISAA TOTOBHOCTh Pa3peiiaTb KOH(IUKTHI.

K koHimy oOydyenuss B 9 Kiacce TNpeIMETHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(OpPMHUPOBAHHOCTH Y 00YUAIOUIUXCSI YMEHMUIA:

UCIIOJIb30BaTh  TOHATHS: CHCTeMa OTcuéra, MaTepuajibHas TOYKa, TPACGKTOPHUS, OTHOCHTEIHLHOCTH
MEXaHHYECKOTO JBMKCHHUS, AchopManus (ynpyras, miacTHdeckas), TpeHUE, IICHTPOCTPEMHUTEIIBHOE YCKOPCHHE,
HEBECOMOCTh W TICPETPY3KH, IICHTP TSHKCCTH, aOCOJIOTHO TBEPIOE TEJIO, IICHTP TSKECTH TBEPIOrO Tea,
paBHOBECHEC, MEXaHMYCCKHE KOJICOAHUS W BOJIHBI, 3BYK, HH(PPA3BYK U YJIbTPa3BYK, FJICKTPOMAarHUTHBIC BOJIHBI,
IIKaja 3JICKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAaTbHO30PKOCTh, CIIEKTPHI HCITYCKAaHHUS U TOTJIONICHHUS,
anbda, 6eTa- U TaMMa-U3TyICHUS, U30TOIIBI, SCPHAS SHEPTCTHKA,;

paznuyarh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJMHEHHOE IBUKEHUE, PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE  JABWKEHHE, CBOOOJHOE TajJeHUE Tell, pPaBHOMEPHOE [BIDKEHHWE 10 OKPYXHOCTH,
B3aMMOJICHCTBUE TeJ, PEaKTUBHOE [BIKEHHE, KoJieOaTeNbHOE BUIKEHUE (3aTyXalolllue€ U BBIHYXKICHHbBIC
Kosie0aHus ), pe30HaHC, BOJTHOBOE JIBIXKEHHE, OTPAXKEHHE 3BYKA, IPSIMOJIMHEHHOE PACTIPOCTPAHEHHE, OTPAKEHUE
U TIpEeJIOMJICHUE CBETA, MOJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3jioKeHHEe OeJIoro CBeTa B CIEKTP U CIOKEHUE
CHEKTPAIbHBIX I[BETOB, IUCIIEPCHUS CBETA, €CTECTBEHHAs] pPAaJMOAKTUBHOCTb, BO3SHUKHOBEHME JIMHEHYATOTO
CIIEKTpa U3TYyUYEHHUS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUP YIOIIUX JaHHOE
bu3uIecKoe SIBICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKHUX SBICHUN B OKpYKaroeM MHUpe (B TOM uuciie GU3HNIeCcKue
SBJICHUS B TIPUPOJIC: TPWIMBBI M OTIWBHI, JBIKeHUE TuiaHeT COJIHEYHON CHUCTEMBbI, PEaKTUBHOE JIBH)KCHHE
KUBBIX OPTaHU3MOB, BOCIIPHUSTHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHHE, CEMCMHYECKHE BOJHBI, IIyHAMH, 3XO,
[[BeTa TE€J, ONTUYECKHE SBJICHUS B TPUPOJE, OMOJOTHYECKOe NEWCTBHE BUAMMOTO, YIbTPapUOIETOBOTO U
PEHTTCHOBCKOTO W3JIYYCHUHN, €CTECTBCHHBI pPAJAMOAKTUBHBIA (HOH, KOCMHYECKHE JIy49d, DPAJTHUOAKTHBHOE
U3ITy9eHHUE TIPUPOHBIX MUHEPAJIOB, IEHCTBHE PAJMOAKTUBHBIX M3IYYCHUI Ha OPraHU3M YEJIOBEKa), MPU ITOM
MEPEBOIUTHh MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA (TpU3HAKW) (PUBNUECKHUX
SIBIICHUIM;

OTMCHIBATh M3YYCHHBIE CBOWCTBA TeNl M (U3MUECKHE SBICHUS, MCTOIL3Ysl (PU3NUECKUE BETUUYHHBI (CPETHSIS H
MTHOBEHHAsI CKOPOCTh TeJia TpHU HEPAaBHOMEPHOM JBIKEHWUH, YCKOPEHHE, NEPEMEICHHEe, MyTh, YIIOBas



CKOPOCTh, CHJIa TPEHHUS, CUJIa YIPYTrOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOHOTO MaJIeHUs], BEC Tejla, UMITYJIbC
Tejaa, UMITYJIbC CHJIbI, MEXaHHYecKas padoTa W MOIIHOCTh, MOTEHIMAJIbHAsI YHEPTUsl Teja, MOJHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, TOTCHIMAJbHAS DJHEPrus CXKATOW NPYKUHBI, KHHETUYECKAs JHEPrus, IoIHas
MeXaHWuYecKasi PHEprus, MEpPHOoJl U 4YacToTa KoyseOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA,
CKOPOCTh CBETA, IMOKa3aTeJib MPEJIOMIICHUSI CPE/Ibl), MPU OMUCAHUU MTPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJIb3YEMbIX BEIUYMH, 0003HAUCHUS M €IUHUIIBI (DU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIIHNE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMU, CTPOUTH TI'padUKH H3YUYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BETUYNH;

XapaKTepU30BaTh CBOWCTBA Tej, (PU3UYECKHUE SIBJICHUS M TPOIIECCHI, MCIOJIb3YsI 3aKOH COXpPaHEHUsI IHEPTUH,
3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIIUI CYINEPIO3UIIUN CHJI, TIPUHIIUII OTHOCHUTENBbHOCTH ['amwiies;, 3aKOHBI
HproTOoHa, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKECHHUS U TPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS
3apsIZIOBOTO M MACCOBOT'O YHCENI TIPH SIIEPHBIX PEaKIUAX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA U
3aIUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3MYECKHE TPOIECChl W CBOWCTBA TE€JI, B TOM YHCIE M B KOHTEKCTE CHUTYyallUd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2-3
JIOTUYECKUX IIAroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBOMCTBAa (PU3WUYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

permaTth pacuéTHbIe 3a7ayu (ONMUparolrecss Ha CUCTeMy M3 2—3 ypaBHEHHWM), MCIOJIb3YS 3aKOHBI M (POPMYIIHI,
CBsI3BIBAIONINE (DH3MYECKHE BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBUS 3a/ladyd 3alUCBhIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITh HEJOCTAIOIIME WM HM30BITOUHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJbI, HEOOXOIUMBIEC IS
pEIICHMs], TPOBOAUTD PACUYETHI U OIICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HaYEHUS (PU3NIECKOI BEIIMUMHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIMTh MPU MOMOITH (HU3HIECKUX METOJOB, UCIIOIB3Ys OIMHMCAHHE
UCCIIEIOBAHUS, BBIACIATH IPOBEPSIEMOE MPEANOJIOKEHUE, OLUEHUBATh MPABWIBHOCTh MOPAAKA IMPOBEIACHUS
WCCJIeI0BAHMUS, JIeJIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIHTATH HAOIIOICHUA U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3NUYECKUX SBICHUNA WM (PU3NYECKUX CBOWUCTB Tell (M3y4EHUE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUs SHEPrHH, 3aBUCHUMOCThH MEPUO/Ia KoJeOaHUN NPYKUHHOTO MAasTHUKA OT
Macchl Irpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTYJbl MajlbIX KoJieOaHMU, MPSIMOJIUHEIHOE
pacnpocTpaHeHHe CBETa, pa3jioKeHHWe Oeoro CBeTa B CHEKTP, U3YUYCHHE CBOMCTB M300PaKEHUS B IIJIOCKOM
3epKajie ¥ CBOMCTB M300pa)keHUs TpeaMeTa B COOMparoimieil jJuH3e, HAOMIOACHUE CIUIOMIHBIX M JTMHEWYaThIX



CHEKTPOB M3JIYyUYEHHMsI): CAMOCTOSATENBbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa 00O0pyaOBaHMS,
OTKCHIBATH XO/JI OTBITA U €r0 PE3yIbTaThl, POPMYITUPOBATEH BHIBOIBL;

MPOBOJUTh TPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHHH, OMpeAesss CpeaHee 3HaueHHe H3MepsieMoin
BeJMYMHBl ((POKYCHOE pacCTOsITHUE CcOOMparolieil JIMH3bI), OOOCHOBBIBATH BHIOOpP crocobOa HU3MEpPEHHs
(M3MepuUTeNbHOro Mpubdopa);

MPOBOJUTh HKCCIEAOBAHNWE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HCIIOJIB30BAHHEM NPSIMBIX H3MEPEHUM
(3aBUCUMOCTh TyTH OT BPEMEHH IPU DPABHOYCKOPEHHOM [IBIDKCHUM O€3 HadajdbHOW CKOPOCTH, Tepuoja
KOJIeOaHUI MaTeMaTHYECKOT0 MasTHUKA OT JUIMHBI HATH, 3aBUCMOCTH YTJIa OTPAXKCHUS CBETA OT yIJia MajeHHUsI
M yIJia TpeJOMJICHHs OT YIJia MajeHus): TUIAHUPOBATh HUCCIIEIOBAaHUE, CAaMOCTOSITETbHO COOMPATh YCTaHOBKY,
(GUKCHUPOBATH PE3yIbTATHI MOJYICHHON 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BHJE TAOIUI] U TpadUKOB, ACNaTh
BBIBOJIBI TIO PE3YJIBTATaM MCCIICOBAHNUS;

NPOBOJITh KOCBEHHBIC W3MEpPEeHHsI (U3WYCCKUX BEIWYMH (CpeIHSsi CKOPOCTh W YCKOpPEHHE Tella MpHu
PaBHOYCKOPEHHOM JBHMKEHUHU, YCKOPEHHE CBOOOTHOTO MAJEHUSs, KECTKOCTh MPYXKUHBI, KOADPUIIMEHT TpeHUs
CKOJIbKEHHMsSI, MeXaHW4yeckas paboTa M MOIIHOCTb, YacCTOTa M TMepuoJ] KoieOaHWil MaTeMaTHUYecKoro M
NPYKUHHOTO MAasATHMKOB, ONTHYECKash CHJIAa COOMpAroIIed JHMH3BI, pPaJuOaKTUBHBIA (OH): TUIAHHUPOBATH
U3MEepeHus, coOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY UM BBIMOJHATH W3MEPEHHUS, CIeAysd MpeasioKeHHON
WHCTPYKIIMH, BBIYUCISTh 3HAYCHUE BEJIMYMHBI U aHATU3UPOBATH MOJTYYEHHBIE Pe3yIbTaThl C yUETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPECHU U,

co0JIr01aTh IPaBUJIa TEXHUKH 0€30IIaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM 000PYyI0BAaHUEM;

pa3nu4aTh OCHOBHBIE MPU3HAKK U3YUYCHHBIX (PU3MUECKUX MOJENEH: MaTepuaibHas TOUKa, aOCOIIOTHO TBEPAOE
TEJNO, TOYCYHBIA HCTOYHMK CBETA, JIy4, TOHKAs JIMH3A, IUTAHETapHAs MOJENIb aToMa, HYKIOHHAas MOJEeIb
aTOMHOTO $]1pa;

XapaKTepHu30BaTh MPHUHLMIBI JEHCTBUS H3YyUYEHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOWCTB C ONOPOM Ha HX
onucaHus (B TOM YHCIE: CIIUAOMETp, NaTYUKHU IMOJIOKEHUS, PACCTOSIHUS U YCKOPEHUsI, PaKeTa, 3XOJOT, OUKH,
MEPUCKOI, (oToanmapar, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmonbsys
3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOWMCTB, H3MEPUTEIBHBIX
npuOOPOB U TEXHOJIOTMUECKUX MPOLECCOB MPHU PEIICHNN YIeOHO-TIPAaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBbI IS
MOCTPOEHUS N300paKeHH B IJIOCKOM 3€pKajie ¥ COOMparoIiei TuH3e;



MPUBOAUTH MpPUMEPHl (HAXOAUTh HHPOPMAIMIO O MPUMEpPaX) MPAKTUUYECKOTO HCIOJIB30BAHUS (PU3HMUECKUX
3HAHMM B TOBCEIHEBHOM JKM3HU JUIsi oOecnedeHuss O€30MacHOCTM NpH OoO0palieHuu ¢ Opudopamu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 3J0POBbS M COOIIOAEHUS HOPM 3KOJIOTMYECKOTO MOBEICHHS B
OKPYKAIOIIEN CPEAE;

OCYHIECTBIISITh MOUCK MHpOpManuu (Gu3ndeckoro cojaepxaHus B MHTepHETe, caMOCTOATENbHO (POPMYIHPYS
MOMCKOBBIM 3aMpoc, HAaXOAUTh MYTH OIpPEAENICHHUsS JIOCTOBEPHOCTH MOJYyYeHHONM HWH(OpMAalMM Ha OCHOBE
MMEIOIIMXCS 3HAHUM U TOTIOJTHUTENbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TPU BBINOJIHEHUM YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJSIPHYIO JIUTEpPATypy (U3HUECKOro
collep KaHMsl, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT, BiIaAeTh NpuéMamMu KOHCHEKTUPOBAHUS
TEKCTa, MpeoOpa3zoBaHusi HHOOPMAIIMU U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE IHMCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE HH(MOpPMAIMU U3 HECKOJbKUX
UCTOYHUKOB  (DU3UYECKOTO  COAEpKaHUs, NYyOJIMYHO TMPEACTaBIATh  pe3yibTaThl NPOEKTHOW WU
UCCJIEIOBATEIbCKON JIEATENbHOCTH, MPU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYEHHBIN TMOHATUWHBIN ammapar
U3ydaemMoro paszena (QU3MKH U COMPOBOXKIATH BBICTYIJICHHE TMpe3eHTalued C y4€ToM OCOOEHHOCTEM
ayJIMTOPUUA CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3ieioB JaexkTpoHHble (HUGpoBbIE)
KonTpoabHbie IIpakTuyeckue
/0 ¥ TeM NpPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Paszpnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY/KAKOIIEr0 MUpa

1.1

1.2

1.3

dusmka - HayKa 0 MPUPOJIe 2 bubmorexa HOK
K pHrpoaL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
O} 2 1
HSHHCCKHC BETIHMHBT https://m.edsoo.ru/7f416194
EcrtecTBeHHOHAY4YHBIN 5 1 bubnuorexa [IOK

METOJI ITO3HAHUS https://m.edsoo.ru/7f416194



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

Wroro mo pazueny 6

Pa3nen 2. IlepBoHauyasbHble CBeleHUS 0 CTPOCHHHU BelecTBa
2.1 CrpoeHnue BeriecTBa 1

JIBrxeHue n

2.2 B3aUMOJIEHICTBHE YAaCTHIL 2
BeIlleCTBA
ArperaTHbI€ COCTOSHUS
2.3 2
BeIlleCTBa
Hroro mo pazgeny )

Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl

3.1 MexaHnueckoe NBIKEHNE 3

3.2 WNueprus, macca, MIOTHOCTh 4

3.3 Cuna. Bune! cun 14 1
Hroro mo pazgeny 21

Pasnen 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U Ira30B
Jasnenue. [lepenaua
JTABJICHUS TBEPABIMU

4.1 3
TeJIaMH, )KUIKOCTIMU U
rasamu
4.2 JlaBiaeHHe KUIKOCTH 5
4.3 ATMmocdepHoe naBieHue 6
JleficTBHE JKMIKOCTH U ra3a
4.4 7 1

Ha HOpr)KéHHOC B HUX TCJIO

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6mmorteka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

Uroro no pazgeny 21

Pa3nea 5. PaGora u MomHoCTh. JHEprus

5.1 Pabora n MontHOCTH 3
5.2 [IpocThie MeEXaHU3MBI )
5.3 MexaHuuecKasi SHEPTHs 4 1
Hroro mo pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3
I10 ITPOT'PAMME
8 KJIACC
N HanmeHnoBanme KoauvecTBo yacoB
. pa3/iesioB U TeM KontpoabsHbie
n/n Bcero
NMPOrpaMmbl padoThbI
Pa3nea 1. TensioBble sIBJIeHUS
11 CtpoeHue u CBOHCTBA 7
BeIIeCTBA
1.2 Tennosie mporecchl 21 1
Hroro no paszneny 28

Pa3nes 2. DuiekTpryecKkre ¥ MATHUTHBIC SIBJICHUSA
DNEKTPUUYECKUE 3apsI/IbL.
2.1 3apsKEHHBIE Tea U UX 7
B3aUMO/IEIICTBUE

12

IIpakTuyeckue
padoThbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6morteka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/714181ce
bubmuoreka [JOK
https://m.edsoo.ru/714181ce

bu6mmoreka [JOK
https://m.edsoo.ru/714181ce



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

[TocrostHHBII bu6mmoreka [IOK

2.2 . 20 1 7
JJIEKTPUUECKAUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SBIICHHS 6 1 15 bubmmorera [JOK
https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuorexa [JOK
' WHIYKLIWSA https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOI'PAMME '
9 KIIACC
HanmeHnoBanme KoauvecTBo yacoB
Ne JaekTpoHHbIe (HU(POBHIE)
pa3iesioB U TeM KonTposabHbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NMPOrpamMmbl padoThI padoThbI

Paznen 1. Mexann4ueckue siBJICHUSA
MexaHuueckoe

1.1 JIBUKEHHE U CIIOCOOBI 10 1 bubnurorexa [JOK

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

€ro OoIMMcCaHu"us

1.2 Bsaumonerictsue Ten 20 1 3 bubmnorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexanndeckne KoJ1e0aHNS H BOJHBI
51 MexaHnndeckue 7 3 bu6mmoreka [JOK

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



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

29 Mexannueckue BOJIHEL. 8 1
3ByK
Hroro no pazgeny 15

Pazjen 3. DiieKTpOMarHuTHoOe 1MoJie M 3J1eKTPOMATHUTHBIE BOJHBI
DNEeKTPOMArHUTHOE TOJIe

3.1 U DJIEKTPOMarHuTHbIE 6
BOJTHEI
Hroro mo pazueny 6

Paznen 4. CBeToBbIe IBJICHUA

3aK0HBI

4.1 6
pacrpoCTpaHEeHHs CBETa
JIMH3EI ¥ ONITHYECKHE

4.2 6
PUOOPHI
Pasnoxenue Oenoro

4.3 3
CBETa B CIIEKTP

Hroro mo pazgeny 15

Pa3nen 5. KBanToBble fiBJIeHUSA
Ucnyckanue u

51 [IOTJIOLIIEHUE CBETA 4
aTOMOM
5.9 CtpoeHue aTOMHOTO 6
spa
5.3 SnepHble peakuu 7 1
Hroro no paszneny 17

Pa3nea 6. IloBTopuTebHO-0000 a0 M MOYJIb
IToBTOpenue n

6.1
00o0111eHne coepIKaHus

9

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

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

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



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

Kypca ¢u3uku 3a 7-9
KJ1acc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

IHOYPOYHOE IIVIAHUPOBAHUE

7 KJIACC
Ne
n/ Tema ypoka

I

®du3uKa — HayKa o
npupoe. SBienus
MIPUPOIbI

Ouznyeckue sIBICHUs
OuznyecKue BEINYNHBI U
UX U3MEpeHue
Ypok-uccnenopanue
"U3mepeHue TemmnepaTypbl
MIPH TIOMOIIIU KHUJIKOCTHOTO
TEPMOMETpPA U JJaTUMKA
TEMIIEPATYPHI"

MeTo 1l Hay4yHOTO
nosHanus. Onucanue
¢bu3nvecKux SBICHUN C

102

KoaunuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

27

DJIEKTPOHHBIE
IpakTH4ecKune unpposbie

o6pa3zoBaTeNbHbIC
padoThbI

pecypchl

1
bubmmoreka [JOK

https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

10

11

12

13

TOMOII[bIO MO/IETICH
Ypok-uccienoBaHue
"[IpoBepka runoTesbl:
JAIbHOCTH I10JIETA LIapUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIE, YeM OOJIbIIe
BBICOTA TTycKa"

CrpoeHue BemiecTna.
OnbITEI, JOKA3EIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEIICCTBA

JIBrokeHre 4yacTuil
BEIICCTBA
Ypok-uccienoBaHue
«OT1BITE IO HAOJIFOIEHUTO
TEIUIOBOTO PACIINPECHUS
ra3oB»

ArperaTHble COCTOSIHUS
BEIIICCTBA

Oco0EeHHOCTH arperaTHbIX
COCTOSIHHH BOJIBI.
O60061eHue 1o pasaeny
«IlepBoHauaIbLHBIC
CBEJICHUS O CTPOCHUH
BEIIICCTBA»

MexaHndeckoe JBHKEHHUE.
PaBHOMeEpHOE 1
HEpPaBHOMEPHOE JIBIKECHHE
Ckopocte. Ennnanis
CKOPOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

bu6moreka [IOK
https://m.edsoo.ru/ff0a013e

bubnuorexa [JOK
https://m.edsoo.ru/ff0a0378

bu6moreka [IOK
https://m.edsoo.ru/ff0a05¢c6

bu6moreka [IOK
https://m.edsoo.ru/ff0a079¢



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14

15

16

17

18

19

20

21

22

23

24

Pacuer nytu u BpemeHun
TIBUKCHIS

Nuepuusa. Macca — mepa
WHEPTHOCTH T
[ImoTHOCTH BewiecTna.
Pacuer maccer u 00bema
TeJa MO €ro TUIOTHOCTH
JlabopaTtopHnast pabota
«OmnpeneneHue MIOTHOCTH
TBEPJIOTO TEIIa»

Pemrenue 3amad mo reme
"InotHOCTH BemecTna"
Cuita Kak XapaKTepHUCTHKA
B3auMoaeiicTBuda Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnast pabota
«3yueHue 3aBUCUMOCTH
pacTspkeHus (nedopMariim)
MPYKUHBI OT MPUIIOKEHHOMN
CHJIBI»

[[SIBnenue Tarorenus. Cuaa
TSKECTH

CBsi3b MEXy CHIION
TSKECTH M MacCoy Tena.
Bec tena. Pemenue 3agau
o teme "Cuna Tspkect"
Cuna TsKecTH Ha JPYrux
nnaHerax. dusnyeckue
XapaKTEPUCTUKU IJIAHET
N3mepenue cui.

bubmnoreka LIOK
https://m.edsoo.ru/ff0a0ae4
bubmnoreka LIOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al23c

bubnuorexa [JOK
https://m.edsoo.ru/ff0al 778

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al502

bubmunorexa LIOK


https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

25

26

27

28

29

30

31

32

Junamomerp
Bec Tena. HeBecoMocTh

CnosxeHue 1ByX cuil,
HaIlpaBJICHHBIX 110 OJTHON
MIPSIMOM.
PaBHOelicTBYIOIIAS CHIT
Pemenue 3agau no reme
"PaBHogeiicTByromas cri"
Cuna TpeHus U €€ BUABI.
Tpenue B npupone u
TEXHUKE

JlabopaTtopHnast pabota
«M3yueHue 3aBUCUMOCTH
CWJIBI TPEHUS CKOJIBKEHUS
OT CHJIBI IABJICHUS U
Xapakrepa
CONIPHUKACAIOIIUXCS
MMOBEPXHOCTEI»

Pemrenue 3agau Ha
ompeneseHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pewrenue 3agau no remam:
«Bec Tena», «I'paduueckoe
M300paxKeHne CUi»,
«CHUIbeI»,
«PaBHOEUCTBYIOLIAS CUII»
KonTponpHas pabota mo
TemaM: «MexaHn4yeckoe
JIBMKEHHE», «Macca,

https://m.edsoo.ru/ff0al8cc
bubmnoreka LIOK
https://m.edsoo.ru/ff0al778

bubmnoreka LIOK
https://m.edsoo.ru/ff0ala70

bu6moreka [IOK
https://m.edsoo.ru/ff0alb9c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

bubnuorexa [JOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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42

MIIOTHOCTE», «Bec Tena»,
«['paduueckoe
M300paXKeHUE CHIIY,
«CHIIBI»

JaBnerne. CiocoObl
YMEHBIIEHUS U YBEJIMUCHUS
JIaBJICHHS

JlaBiienue rasza.
3aBUCHMOCTh JaBJICHUS ra3a
0T 00bEMa, TeMIepaTypbl
[Tepenaua naBneHus
TBEPJIBIMU TEIIAMHU,
JKUAKOCTSIMM U Ta3aMH.
3akoH Ilackams

JlaBiaeHne B )XUJIKOCTH U
rase, BEI3BaHHOEC JICHCTBHEM
CHJIBI TSDKECTH

Pemienne 3ama4 mo reme
«JlaBieHne B )KUIKOCTH H
rase. 3akoH Ilackamsa»

CooOmaromuecs cocyabl

IMunpaBnuueckuit mpece

ManowmeTtpsl. [lopiineBoit
JKHUJKOCTHBIN HAacoc
Atmocdepa 3emnu u
IIPUYUHBI €€
CYILECTBOBAHUSA

Bec Bo3ayxa. ATmocdepHoe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

bu6moreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718

bu6moreka [IOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK
https://m.edsoo.ru/ff0a3136

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a

bubmunorexa LIOK


https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
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JaBJICHUE
N3mepenue armochepHOTro
naBieHus. OMnbIT
Toppuuennu

3aBUCHUMOCTH
aTMOC(hepHOTO JAABJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
bapometp-anepoun.
ATMocdepHOe 1aBIeHUE Ha
Pa3IMIHBIX BEICOTAX
Pemenue 3agaq nmo reme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH U Ta3a
Ha MOTPY)KEHHOE B HUX
Teso. ApXumMe0Ba Cuiia
JlaGopaTtopHnast pabota
«Onpenenenue
BBITAJIKMBAIOIICH CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B KHUJKOCTH»
JlabopaTopHas paboTa 1o
teMe «MccnenoBanue
3aBHCHUMOCTH Beca Tela B
BOJIE OT 00BEMA
MOTPYKEHHOU B KHUAKOCTh
4acTu Tena»

IInaBanmne Texn

JIaGoparopHas paboTa
"KoHcTpynpoBanue

https://m.edsoo.ru/ff0a2b5a

bubmnoreka LIOK
https://m.edsoo.ru/ff0a2da8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2fc4

bu6moreka [IOK
https://m.edsoo.ru/ff0a3276

bu6moreka [IOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

bu6moreka [IOK
https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
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55

56

57

58

59

apeoMeTpa Ui
KOHCTPYMPOBAHHE JIOAKU U
OlpeneyIeHue €€
rpy3onoabémMHocTH"
Pemenne 3amag mo Temam:
«IInaBanue cynos.
Bo3znyxomiaBanue»,
«JlaBneHue TBEpABIX TEN,
JKHUJIKOCTEN U ra3oB»
KonTpossnas pabora no
Teme «JlaBineHue TBepAbIX
TeJ, JKUIKOCTEH U ra3oB»

Mexanuveckast padbora

MoimHocTts. EnnHunie!
MOIITHOCTH
Ypok-uccienoBaHue
"Pacuyét MOIIHOCTH,
pa3BUBAEMOM MPHU MOIBEME
o nectHuie"

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecue cui Ha
pbryare

Poruaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabota «HccnenoBanue
YCIIOBHI paBHOBECHS
phlyara»

Pemenne 3amad mo Teme
«Y CcIIOBHsI paBHOBECHS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6moreka [IOK
https://m.edsoo.ru/ff0a478¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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65
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67

phIuara»

Koadduuuent moseznoro
JNEUCTBUSI MEXaHHU3Ma.
JlaboparopHas paboTa
«M3mepenune KIIJI
HAKJIOHHOM IJIOCKOCTH»
Pemenue 3agau no reme
"Pabota, momuocts, KITJ["
Mexanundeckast SHEpTHsl.
Kunernueckas u
MOTEHITUATbHAS YHEPTUSI
3aKOH COXpaHEHUs
MEXaHU4ECKOMN IHEPTrUun
YPOK-3KCIIEpUMEHT IO TEME
"DKcepuMEeHTAIbHOE
OIpe/IeTICHUE N3MEHEHUS
KMHETUYECKOU U
MMOTEHUMAIbHOU SHEPrUn
IIPU CKAaTBIBAHUHU TEJIa 110
HaKJIOHHOM IMJIOCKOCTH"
KonTposbnas pabora no
teMe «PaboTa U MOIIIHOCTb.
DOHeprus»

PesepBHrlit ypok. Pabora ¢
TEKCTaMHU 110 TEME
"MexaHnuyeckoe JBUKeHue"
PezepHblit ypok. Pabora c
TEKCTaMU IO TeME
"JlaBneHue TBEPIBIX TE,
JKUJIKOCTEHN U Ta30B"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bu6moreka [IOK
https://m.edsoo.ru/ff0a4360

bubnuorexa [JOK
https://m.edsoo.ru/ff0adeeb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHblit ypok. Pabora ¢

68  Texcramu mo Teme "Pabora. 1

MoiHoCTb. DHEprus"
OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 3

8 KJIACC

Ne

/T
n eMa ypoka Beero
n padoThl

KoaunuecTBo 4acoB

KonTtpoJbHbie

OCHOBHBIE NOJIOKEHUS
MOJIEKYJISIPHO-
KWHETHYECKOW TEOPHH U MX
OTIBITHBIE TTOITBEPKACHUS
Macca u pa3mep aTOMOB U
MOJICKYJT

Mopenu TBEPAOTO, KHUIKOTO
3 1 Ta3000pa3HOT0 COCTOSTHUI 1
BeIlIleCTBA

OObsicHEeHUE CBOMCTB
TBEPJIOTO, KHUJKOTO U
ra3000pa3HOro COCTOSHUIA
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu
Kpucrannuueckue u
amMopgHbIE Tena

12

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

10

11

12

13

14

CMmaunBaHue U
KaIAJUISIPHOCTb.

IToBepXHOCTHOE HaTsKEHUE

TennoBoe pacmmpenue u
CIKaTHe
Temneparypa. CBs3b

TEeMIEPaTypbl CO CKOPOCTBIO

TEIUIOBOTO JBUKEHUS
YaCTHIL

Bryrpennss sHeprus.
CriocoObl U3MEHEHHU S
BHYTPEHHEUN SHEPTUU

Buael Tenonepenaun

VYpok-koH(pepeHIus
"IIpakTrueckoe
HCIO0JIb30BaHNE TETUIOBBIX
CBOMCTB BEILIECTB U
MaTepHajIoB B LEIAX
sHeprocoepekeHus"
KonunuecTBo TemiaoThl.

VY aenpHas TEMIIOEMKOCTh
YpaBHEHHE TEIJIOBOTO
6ananca. TeraooOMeH u
TEIJIOBOE PaBHOBECHE
JIaGoparopHas paboTa
"HccmeqoBaHue SIBIECHUS
TeIrI000MeHa pu
CMEIIMBAHUU XOJOIHOU 1
ropsiuei BoJbI"

bubmnoreka LIOK
https://m.edsoo.ru/ff0a5530

bubmnoreka LIOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

bu6moreka [IOK
https://m.edsoo.ru/ff0a6412

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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20

21

22

23

Pacuer xonnaecTBa
TEIJIOTHI, HE0OXO0JUMOTO
JUTsl HAarpeBaHMs TeJla U
BBIJICJISIEMOTO UM TIPH
OXJIQXKICHUH
JlabopaTtopHnas pabota
"Onpenenenue yaeiabHOMU
TEIJIOEMKOCTH BelecTna'
DHeprus TOIINBA.

VY aenbHas TETUIOTA CTOpaHUs
[InaBnenue n oTBepaEeBaHUE
KPUCTAJUTMYECKUX TEJI.
VaensHasa TemioTa
IJIABJICHUS

JlaGopaTopHnast pabota
"OnpeneneHne yaeabHON
TEIUIOTHI IUIAaBJIEHHU Jbpaa"
[TapooOpazoBanue u
KoHeHcanus. Mcmapenue
Kunenue. Y aennHas
TEIUI0Ta MapooOpa3oBaHuUs U
KOHACHCALMH. 3aBUCHUMOCTh
TEeMIIepaTyphbl KUTIEHUS OT
aTMOC(hepHOTO TaBJICHUS
BrnaxHocTh Bo3yXa.
JIaGoparopHas paboTa
"Onpenenexnue
OTHOCHUTEILHOU BIaXKHOCTHU
BO3aYyXa"

Pemenne 3amaq Ha

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bu6moreka [IOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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29

30

oTpeieJICHUE BIAKHOCTH
BO3/yXa

[IpunHnuns paboTh
TETUIOBBIX JIBUTATENEH.
[TapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHus

KII TermoBoro nBuratess.
TennoBsie qBUTATENH U
3aIUTa OKPYKAOIIEH
Cpenbl

3aKOH COXpaHEHUs U
MIpEeBpaIeHUs YHEPTUU B
TEIUTIOBBIX MpoIeccax
[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "TerioBbie
sBieHus. 3menenne
arperaTHbIX COCTOSIHUI
BemecTna"

KounTponbnas pabora no
teme "TensoBbie SBJICHHUS.
W3meHeHue arperatHbix
COCTOSIHMHU BeriecTna"
Onekrpusanus ten. [Ia
pOoJAa SIEKTPUUECKUX
3aps/I0B
Ypok-uccnenoBaHue
"DnexTpuzanus Ten
WHAYKLIUEN U IIPU
CONPUKOCHOBEHUU"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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36

37

38

39

B3anmonericteue
3apsSUKCHHBIX TeJl. 3aKOH
Kynona

DIEeKTPUYECKOE TOJIE.
HanpsixeHHOCTB
AIIEKTPUYECKOTO OIS,
[IpuHIun cynepro3unun
BIEKTPUYECKUX TOJIEH
Hocurenn snexkrpuuecknx
3aps/I0B. DIIEMEHTAPHBIN
3apsa. CtpoeHue atoma
[IpoBoaHMKY 1
JTUDIIEKTPUKU. 3aKOH
COXPAaHEHHUS
NIEKTPUYECKOTO 3apsa
Pemrenue 3agau Ha
MPUMEHEHHUE CBONCTB
IEKTPUYECKHUX 3aPSAI0B
DIJIEKTPUYECKUI TOK,
YCIIOBUS €r0
cyuiectBoBanus. MlcTrouHnKH
AIEKTPUYECKOTO TOKA
JIeCTBUS 2IEKTPUUECKOTO
TOKa

Ypok-uccienoBanue
"JleficTBHE IEKTPUYECKOTO
I10JIs1 HA TIPOBOJIHUKH U
TUBIIEKTPUKH"
DNEeKTpUUYECKUH TOK B
MeTajiax, KUAKOCTAX U

bubmnoreka LIOK
https://m.edsoo.ru/ff0a87¢e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bu6moreka [IOK
https://m.edsoo.ru/ff0a8ef6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bubnuorexa [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
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42

43

44

45

46

razax
DneKTpuyecKas 1ernb 1 e
COCTaBHBIE YaCTH

Cwuuna Toka. JlaboparopHas
pabota "M3mepenue u
perynupoBaHUe CUJIbI TOKA"
DNeKTpUYECcKoe
HanpsbkeHue. BoiasTmerp.
JlabopaTtopHnast pabota
"U3mepenue u
peryaupoBaHue
HarpsKeHUs "
ConpoTtuBieHue
MPOBOJIHUKA. Y IEBHOE
COTPOTHBIICHUE BEIIECTBA
JlaGopaTtopHnast pabota
"3aBUCHUMOCTD
AIIEKTPUYECKOTO
COMPOTHBIICHUS IPOBOAHUKA
OT €ro JUIMHBI, [JI0UIaAx
MOTIEPEYHOT0 CEYCHHUS U
Marepuana"

3aBHCHUMOCTh CHJIBI TOKa OT
HanpsbkeHus. 3akoH Oma
JUIA y4acTKa Lenu
JIaGoparopHas paboTa
"UccnenoBanue
3aBHCUMOCTH CUJIBI TOKA,
UIYIIETO YepE3 PE3UCTOP, OT
COIIPOTHUBJICHUS PE3UCTOPA U

0.5

0.5

bubmnoreka LIOK
https://m.edsoo.ru/ff0a8bd6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a%¢14

bu6moreka [IOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bubnuorexa [JOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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HaIpsDKEHUs Ha pe3uctope”
ITocnenoBarensHOE 1
napajuieIbHOE COEAUMHEHUS
MIPOBOTHUKOB
JIaboparopHas paboTa
"[IpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUH ITpU
MIOCJIEIOBATEILHOM
COCIMHEHHUH JIBYX
pe3uctopon”
JlabopaTtopHnast pabota
"IIpoBepka npaBumna aJist
CHUJIBI TOKA TIPH
MapajuieIbHOM COEIMHEHUH
pe3uctopon”

Pemrenue 3agau Ha
NpuMeHeHne 3akoHa OmMa
JUISL pa3JIM4HOTO
COEIMHEHUS IPOBOJHUKOB
Pa6ota u MoutHOCTH
ANEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna
JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOITHOCTH 3JIEKTPUUYECKOTO
TOKa"

DNEeKTPUYECKUE LIETIH U
noTpeduTenn
ANEKTPUYECKOU SHEPrUuu B
obITy. KopoTkoe 3aMbikaHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aaas58

bu6moreka [IOK
https://m.edsoo.ru/ff0aadle

bu6moreka [IOK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bubnuorexa [JOK
https://m.edsoo.ru/ff0ab3e0

bu6moreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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60

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme
"DJIeKTpUUECKHE 3aPsIIbl.
3apspKeHHBIC Tella U UX
B3aHUMO/JICHCTBHSL.
ITocTostHABIN
ANEKTPUIECKUH TOK"
KonTpossHas padbora no
TeMme "DIeKTpUUIECcKue
3apsbl. 3apsHKEHHBIE Tena U
HMX B3aNMOJICHCTBHS.
ITocTosTHHBIH
AIEKTPUYECKUN TOK"
IlocTosTHHBIC MAarHUTEI, KX
B3aMOJCHCTBHE
Ypok-uccienoBaHue
"U3ydenue noneu
MMOCTOSHHBIX MarHUTOB"
MarsauTHOE IoJIe.
MarauTHOE 1oJie 3eMIIH U
€ro 3HaueHHE JIJI JKU3HU Ha
3emie

OnbIT OpcTena. MaruutHoe
TOJI€ ANEKTPUUYECKOTO TOKa
MarsuTHO€ 10Jie KaTyIIKU C
TOKOM

IIpumeHeHue
3NIEKTPOMAarHuTOB B
texHuke. JlabopatopHas
pabota "M3yuenue neiictBus

0.5

bubmnoreka LIOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba

bubnuorexa [JOK
https://m.edsoo.ru/ff0ac1d2

bu6moreka [JOK
https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

62

63

64

65

66

MAarHUTHOTO TIOJISI HA
MIPOBOJIHUK C TOKOM"
DNeKTpOABUTATEINb
MMOCTOSTHHOTO TOKa.
Hcnonb3zoBanue
AIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHCIOpTe.
JlabopaTtopHnast pabota
"KoncTpynpoBanue u
n3ydeHue paboThl
3NeKTpoaBUraTess"

OnbiTel @apajes. 3akoH
3JIEKTPOMArHUTHO M
unaykuuu. [Ipasuno Jlenma
DJIEKTpOTeHEPATOP.
CriocoObI moTy4eHust
AIIEKTPUYECKOM SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX
MCTOYHHUKAX SHEPTUU
[ToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKHE U
MAarHuTHbIE sIBJIEHUSA"
KonTponsHas paboTa mo
TeMe "DIIEKTPUYECKHE U
MarHuTHbIE SIBJIEHUSA"
PezepHblit ypok. Pabora ¢
TEKCTaMH 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accs5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

"TemnoBsic sBICHUS"
PesepBHblit ypok. Pabora ¢
TEKCTaMM II0 TEME bubmnoreka LIOK

67 1
"TloCcTOSAHHBIN https://m.edsoo.ru/ff0acdc6

ANEKTPUIECKUH TOK"
PesepsHbiii ypok. PaboTa ¢

68  Tekcramu 1o TeMe 1
"MarauTHbIe SBICHUS"
OBUIEE KOJIMYECTBO 68 5 145
YACOB I10 ITPOI'PAMME '
9 KUIIACC
Kosn4yecTBo 4yacoB DJIeKTPOHHbIE
Ne OBbI€
Tema ypoka KonTpoabHbie IIpakTuyeckue wHppoBLI
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
1 MexaHndeckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa
CucremMa orcuera.
bu6moreka [IOK
2 OTHOCHUTENBHOCTh 1
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JBUKECHUS
3 PaBHOMEpHOE 1 bubnuoreka [JOK
MPSIMOJIMHEWHOE IBUXKEHUE https://m.edsoo.ru/ff0ad19a
HepasHomepHoe
4 MPSMOJIMHENHOE IBUKEHUE. 1

CpenHsisi © MTHOBEHHas
CKOPOCTb
5 IIpsimosmHeliHOE 1 Bbubmuotexa [JOK


https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

10

11

12

13

14

15

PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

CKopocCTb MPSIMOIMHENHOTO
PaBHOYCKOPEHHOT'O
nskeHus. ['paduk ckopoctu
JlabopaTtopHnast pabota
"Omnpenenenne yCKOpeHus
TeJla IPU paBHOYCKOPEHHOM
JBWKEHUH 110 HAKJIOHHOM
JI0CKOCTH"

CBo0OogHOE TaJieHne TEI.
OnbiTel ["anmnes
PaBHOMEpHOE NBMMXKEHNKE TTO
okpyxxkHocTH. [lepuon n
4acToTa OOpaIieHus..
JIuueitHas u yriaosas
CKOPOCTH
LenTpocTpemurenbHoe
YCKOpEHUE

[TepBriii 3akoH HproTOHA.
Bexkrop cubr

Bropoii 3akon HeroToHa.
PaBHozelicTByIOIIAsA cuiia
Tpetuii 3akoH HeroToHa.
Cynepnosunus cui
Pemenue 3anau Ha
MIPUMEHEHHE 3aKOHOB
Herorona

Cuna ynpyrocrtu. 3akoH ['yka

https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael 76

bu6moreka [IOK
https://m.edsoo.ru/ff0ae612
bubnuorexa [JOK
https://m.edsoo.ru/ff0ae72a
bubnuorexa [JOK
https://m.edsoo.ru/ff0ae982

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aecb6e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

16

17

18

19

20

21

22

23

24

25

Pemenue 3agau no reme
«Cuna yrnpyroctu»
JlaboparopHas paboTa
«OmnpeneneHue KECTKOCTH
MPYXUHBI»

Cuna tpenus

Pemenue 3agau no reme
«Cuina TpeHus»
JlabopaTtopHnast pabota
"Onpenenenne

ko3¢ duimeHTa TpeHus
CKOJIbKeHUs"

Pemrenue 3amay mo reme
"3akonb! HeroToHa. Cuia
ynpyroctu. Cuna Tpenus"
Cuna TsKecTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.
YckopeHnue cB0OOOHOTO
NaJeHUs
Ypok-koH(pepeHIus
"JIBUKEHHE TEJl BOKPYT
IPaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema).
lanaktuxn"

Pewrenue 3agau no reme
"Cuna TSHKECTH U 3aKOH
BCEMUPHOTO TSArOTeHUs"
[lepBas kocmuueckas
ckopocTb. HeBecoMocTh 1

bubmnoreka LIOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26

bu6moreka [IOK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bu6moreka [IOK
https://m.edsoo.ru/ff0af5{8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33¢c



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

MEeperpy3Ku
PaBHOBECHE MaTepraIbHO

TOYKH. AOCOJIOTHO TBEpIOE
P bubmnoreka LIOK

e10. PaBHOBecue TBEPIOro 1
el BHOBECHE TBEpIOL https://m.edsoo.ru/ff0afe36

TeJla C 3aKPEIIEHHON OChIO

27

28

29

30

31

32

33

34

BpalleHUs
MowmeHnT cuinsl. Lentp
TSKECTH

Pemrenne 3agau o reme
"MomeHT cunsl. LleHTp
TsKeCTH"

[ToaroroBka Kk KOHTPOJBHOMN

pabore 1Mo Teme

"MexaHn4ecKoe IBIKECHUE.

Bsaumonetictue Tea"

KonTtponbHas padoTa o teme
"MexaHn4ecKkoe IBUKECHUE.

BsaumoneiictBue Tea"
Nmnynec tena. Ummynbe
CHJIBL. 3aKOH COXpaHEHUS
UMITyJIbca. YIpyroe u

HEYIIpYroe B3aHMOHCﬁCTBHe

Pemenue 3aay no Teme
"3aKoH coXpaHeHUs
uMmIynbca'
VYpoxk-koHpepeHus
"PeakTuBHOE BUKEHUE B
IIPUPOJE U TEXHUKE"
MexaHnunueckas paboTa u
MOIIIHOCTh

bu6moreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

bu6moreka [IOK
https://m.edsoo.ru/ff0b06ec

bu6moreka [IOK
https://m.edsoo.ru/ff0b07fa

bubnuorexa [JOK
https://m.edsoo.ru/ff0b096¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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36

37

38

39

40

41

42

43

44

45

PaboTa cuibl TSDKECTH, CHITBI
YOPYTOCTH U CUJIbI TPEHUS
JlaboparopHas paboTa
«OrnpeneneHre padoThl CUIIbI
TPEHUs NPU PABHOMEPHOM
JBUKEHHUH TeJa 110
TOPU30HTAIBHOM
MTOBEPXHOCTU»

CBs13b SHEpruM U paboTHI.
[ToreHnmanpHas sHEpPIUst
Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEPTHH

3aKOH COXpaHEHHMS SYHEPTUH B
MEXaHUKe

JlaGopaTtopHnast pabota
«M3yueHue 3akoHa
COXpaHEHUs SHEPTUN»
KonebartenbHoe ABM>KEHUE U
€ro XapaKTepUCTUKHU
3aryxaromiue KojaeOaHusl.
BrinyxkaeHnbie KoeOaHusl.
Pe3onanc

Maremarnueckuii u
MPYKUHHBIA MAaITHUKU
Ypok-uccnenoBaHue
«3aBUCUMOCTb IIEPHOJA
KoJIe0aHUH OT )KECTKOCTH
MPYKUHBI U MAcChl Tpy3a»
[IpeBparnienue sHEprun nNpu

bubmnoreka LIOK
https://m.edsoo.ru/ff0b0db8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

bu6moreka [IOK
https://m.edsoo.ru/ff0b12fe

bu6moreka [IOK
https://m.edsoo.ru/ff0b1858

bubnuorexa [JOK
https://m.edsoo.ru/ff0b20{0

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
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

46

47

48

49

50

51

52

53

54

MEXaHHYECKUX KOJICOAHUSIX
JlaboparopHas paboTa
«OmpeneneHue 4acToThl U
nepuoja KojieGaHuu
MPYKUHHOTO MasTHAKA»
JlabopaTtopHnast pabota
«IIpoBepka HE3ABUCUMOCTH
nepuoa KojiebaHuu rpysa,
MO/IBEIIEHHOTO K HUTH, OT
MAacChI Tpy3a»
MexaHn4eCcKre BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IponosibHEBIE N
MOTIEPEYHbIE BOJIHBI
Ypoxk-koHbepeHIus
"MexaHu4ecKre BOJIHBI B

TBEPAOM Tene. CelicMuyecKue

BOJIHBI"

3Byk. Pacnipoctpanenue u
OTPaKEHUE 3BYKa
Ypok-uccnenopanue
"HabOnroneaue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"
I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
PE30HAaHC
VYpoxk-koHpepeHus
"V1pTpa3ByK U MH(pPa3BYK B
IIPUPOJE U TEXHUKE"
[ToaroToBka Kk KOHTPOJIBHOU

bubmnoreka LIOK
https://m.edsoo.ru/ff0blaec

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

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

bubnmnorexa LIOK


https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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58

59

60

61

62

paboTte 1o Teme "3aKOHBI
COXpaHEHUsA. MeXaHU4eCKHe
KoJieOaHus U BOJHBI"
KoHnTponabHas pabora no teme
"3aKOHBI COXpaHEHHUS.
Mexanuveckue KoaeOanus u
BOJIHBI"

DNeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJHBI
CBoOiCTBA DIIEKTPOMAarHUTHBIX
BOJIH

Ypoxk-koudepennus "llkana
ANIEKTPOMATrHUTHBIX BOJIH.
Hcnonrp3oBanue
AIIEKTPOMArHUTHBIX BOJIH IS
COTOBOM cBs3K"
Ypok-uccienoBaHue
"N3y4yeHue CBOICTB
AJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOUIIBHOTO
tenedona"

Pemenue 3amay Ha
OTpe/ieNIeHUuE YaCTOThI U
JUTMHBI 3JIEKTPOMarHUTHO N
BOJIHBI

DneKTpoOMarHuTHas mpupoaa
cBeta. CKOpOCTbH CBETA.
BousiHOBBIE CBOMCTBA CcBETa
Hcrounuku cBera.
IIpssmMonmHenHOE

https://m.edsoo.ru/ff0b2510

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

bu6moreka [IOK
https://m.edsoo.ru/ff0b2{e6

bu6moreka [IOK
https://m.edsoo.ru/ff0b2c6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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66

67

68

69

70

pacnpoCTpaHEeHHE CBETA.
3armenust ConHua u JIyHsl
3aKoH OTpaKEHHUS CBETA.
3epkana. Pemenne 3a1a4u Ha
MIPUMECHCHHE 3aKOHA
OTpaXKCHHS CBETA
[Tpenomiienue cBera. 3akoH
MIPEIIOMIICHUS CBETA

[TostHOE BHYTpEHHEE
OTpakCHHE CBETA.
Hcnonb3oBaHue mMogHOTO
BHYTPEHHETO OTPaXKCHHSI B
OTITHYECKUX CBETOBOJIAX
JlabopaTopHnast pabota
"HccneqoBaHue 3aBUCUMOCTH
yTjia IpeaoMIICHUS] CBETOBOTO
Jy4a OT yIJia MajeHus Ha
rpanuie "Bo3ayx-cTeksio""
Ypok-koH(bepeHIus
"Mcnonbs30BaHuE MOJTHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI,
OTITUKOBOJIOKOHHAS CBSI3b"
JIunzel. OnTudeckas cuia
JIUH3BI

IToctpoenue nzobpaxkeHuil B
JTUH3aX

JIaGoparopHas paboTa
"Onpenenenue GOKyCHOTO
PacCTOSIHUS U ONITUYECKOM

bubmnoreka LIOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

bu6moreka [IOK
https://m.edsoo.ru/ff0b3c5c

bubnuorexa [JOK
https://m.edsoo.ru/ff0b3{2¢
bu6moreka [IOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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72

73

74

75

76

77

78

79

CWJIBI coOMparomeit JIMH3b1"
VYpoxk-koHpepeHuus
"OnTudeckue JIMH30BbIE
npubopsr"

I';1a3 xak onruueckas
cucrtema. 3peHue
VYpok-koHpepeHus
"JledexTrl 3penus. Kak
COXPaHHUTH 3peHue"
Pasnoxxenue 6enoro csera B
cnektp. Onbrtel HeroTOHA.
CrnoxeHue CueKTpaJIbHbIX
uBeToB. /lucnepcus cBera
JlabopaTopHnast pabota
"OnBITHI O Pa3I0KEHUIO
0eroro cBeTa B CIEKTP U
BOCIIPUATHIO LIBETA
MIPEeIMETOB MPHU UX

Ha6.]'IIOI[eHI/II/I 4e€pe3 UBCTOBLIC

¢buabTpH"

VYpok-npaktukym "BosHOBBIE

CBOICTBa CBETa: JUCIIEPCHUs,
uHTEephepeHIUS U
mudpakius”

OmnbiTel Pe3epdopna u
IJIAHETapHas MOJENb aToOMa
[Tocrynarer bopa. Moznens
aroma bopa

Hcnyckanue u noryionieHue
cBeta aToMoM. KBaHTEHI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0f4c

bu6moreka [IOK
https://m.edsoo.ru/ff0c0e2a

bubnuorexa [JOK
https://m.edsoo.ru/ff0c12a8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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91

JInnenyaTsle CIIEKTPBI
YPOK-nIpakTUKyM
"HaOnroieHue CriekTpoB
ucnyckanus"

PangmoakTHBHOCTE M €€ BUJIBI

CrpoeHue aTOMHOTO si/ipa.
Hyxnonnas moxnens
PanmoakTnBHEBIE
npeppatieHus. M3o0Tonsl
Pemrenue 3ama4d mo treMe:
"PamnoaKkTUBHEBIE
npespanieHus”

[Tepuon nonypacnana
VYpok-koHbepeHus
"PagnoakTHBHbBIC U3TYyYEHUS
B IIPUPOJIC, MEIUIIUHE,
TexXHuke"

SnepHbie peakuuu. 3aKOHbI
COXpaHEHUS 3apsI0BOTO U
MacCOBOT'O YHCEN

DHeprus CBSI3U aTOMHbBIX
sinep. CBsI3b MacChl M DHEPTUU
Pemenne 3amad mo Teme
"Anepusie peakuuun"
Peaknum cunTEe3a M AeICHUS
snaep. UcTouHuku sHEprun
Connna u 3BE37
VYpoxk-koHpepeHuus

"SI nepHas dSHEpreTuka.

bubmnoreka LIOK
https://m.edsoo.ru/ff0c1550

bubmnoreka LIOK
https://m.edsoo.ru/ff0c1672
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c18ac
bu6mmoreka [IOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1b4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

bu6moreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnuorexa [JOK
https://m.edsoo.ru/ff0c1d7a

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

92

93

94

95
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97
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JleficTBUS paIHOAKTUBHBIX
W3JIy4YEHHUI Ha KUBbIE
OpraHu3mbl"

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme
"DJIeKTPOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBbIC siBICHUS"
KonTponbHas pabora no teme
"DNEeKTpOMArHUTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie sBiaeHus"
[ToBTOpEeHME, 060OIIEHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "Bzaumoneiictue ten"
[ToBTOpEeHME, 060OIIECHNE.
Pemenue pacueTHbIxX 1
KaueCTBEHHBIX 33/1a4 110 TeMe
"TemnoBsie nporecch”
[ToBTOpEHME, 000OIIECHNE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 33/1a4 110 TeMe
"KIIJI TerioBeIX ABUrareicii'
[ToBTOpEHME, 000OIICHNE.
Pemenue pacueTHbIX U
KAaueCTBEHHBIX 3a]1a4 110 TEME
"KII/] anexkrpoycTaHoBOK"

[ToBTOpeHue, oboOIIeHNE.
JIaGopatopHblie pabOTHI MO
Kypcy "CseToBbl€ BICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

bu6moreka [IOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6moreka [IOK
https://m.edsoo.ru/ff0c2a22

bubnuorexa [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2¢52



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

[ToBTOpEHue, 06001IEHNE.

99 Pabora ¢ TekcTamu 110 TEME 1 bu6moreka [JOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpEHue, 06001IEHNE.
bubmnoreka IJOK

https://m.edsoo.ru/ff0c2e82

100 PaGoTta ¢ Tekcramu 1o Teme 1

"Konebauus v BOJIHBI"

[ToBTOpEHue, 06001IEHNE.
bubmnoreka IJOK

https://m.edsoo.ru/ff0c3044

101 PaGoTta ¢ Tekctamu 1o TeMe 1

"CBeTOBBIC ABIICHU"
[ToBTOpEeHME, 0600IICHNE.
102 Pabora ¢ Texctamu 1o Teme 1
"KBaHTOBas U siepHas
¢duzuka"
OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 102 3 2

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYHEHUKA

» dusuka, 7 knacc/ [lepeimkuna A.B., O6IIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «M31aTebCcTBO «DK3aMEH»
» Gusuka, 8 kmacc/ [lepeimkua A.B., O01mecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «JIPODAY»; AkiinonepHoe

obmectBo «M3marensctBO «IIpocBemnienue


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

» Gusuka, 9 knacc/ [eppiikun A.B., I'ytHuk E.M., O011ecTBO ¢ orpaHM4€HHON OTBETCTBEHHOCTHIO «/IPODAY;

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
7 KITACC

1.PaGoyas nporpamma.

2. Ilporpammbl ocHOBHOTO 00111eTO 00pazoBanus. duszuka. 7 — 9 knaccel (aBTopbl:A.B.Ilepriikun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUU C
BBIOpPAHHBIM YUEOHHUKOM:

4. Tlepopimikud A.B. ®uszuka. 7 knacc. YueOHUK 17151 00111e00pa3oBaTeNibHbIX yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopuuk BompocoB u 3a1a4 no ¢pusmuke. 7-9 ki. — M.: [Ipocsemenne, 2010. —192c.

8 KITACC

1. PaGouast mporpamma. @usnka. 7 — 9ximaccel: yueOHO-MeToAnIecKoro nocoous /coct. TuxonosaE.H. — 2-¢

usn.,crepeorunt. —M.: JIpoda,2013. — 398,(2)



2. Ilporpammbl 0OCHOBHOTO 00111€TO 00pazoBanust. dusuka. 7 — 9 knaccel (aBTopbl:A.B.Ileprikun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUU C
BbIOpAHHBIM YYEOHUKOM:

4. Iepoimkud A.B. ®usuka. 7 kinacc. YueOHuK jy1s 001meo0pa3zoBarenbHbIx yupexaeHuii . M.:[poda. 2011

5. Jlykamuk B.U. C6opHuk BompocoB u 3anay mo ¢usuke. 7-9 k. — M.: [Ipocsemenune, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HoypoBHEBbIE CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE PA0OTHI. —5-€ U3/IaHUE,-
M.MNJIEKCA, 2013.

7. Actaxosa T.B. ®usuka. 7 knacc. Jlaboparopnsie pabotsl. Kontponbusie 3ananus. —Caparos:Jluneit, 2014.

8. «KonTtponbHO-u3MepuTeabubie Matepuansl. Pusnka. 7 kinace/Coct. H.U. 3opun. — 2-e u3zz.,nepepad. — M.:.BAKO,
2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaebHo-meToandeckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:
10.A.B. [leppimkun @usuka-8xa 2017 M. ipoda

11.H.B. ®unonoBrnu Meroanueckoe nmocodue 2015 M. JIpoda



12.A.E. Mapon, E.A. Mapon CamocTosiTesIbHbIE U KOHTPOJIbHBIE paboThI-8 kinacc 2017 M. Jlpoda

13.B.B. Illaxmartosa ,0O.P. llledep JAnarnoctuueckue padbotsl -8 kiacc 2016 M. [Ipoda

14.A.E. Mapon, E.A. Mapown, C.B. [lo3otickuit Coopuuk Borpocos u 3amau 2015 M. Jlpoda

9 KJTACC

1. PaGouas nporpamma. dusnka. 7 — 9xinaccel: yaeoHO-MeTo1uueckoro mocobus /coct. TuxonoBaE.H. — 2-¢
u3g.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 00111eTO 00pa3oBanus. Pusuka. 7 — 9 knaccel (aBTopbl:A.B.[leprikun, H.B. ®unonosuy,

E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cooTBeTCTBUH C

BBIOpPAHHBIM YUEOHHUKOM:

4. Tlepeimikua A.B. ®usuka. 7 knacc. YueOHuUK 115 001mieodpazoBarenbHbiX yupexaennii . M.:[Ipoda. 2011
5. Jlykamuk B.U. COopuuk BompocoB u 3a1a4 no ¢pusuke. 7-9 ki. — M.: [Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HoypoBHEBbIE CaMOCTOSITEIHHBIC U KOHTPOJIBHBIE pa0OTHI. —5-€ U3/IaHUE, -

M.MJIEKCA, 2013.



7. Actaxosa T.B. ®usuka. 7 knacc. Jlabopatopusie padoTsl. Kontponbsubie 3ananus. —Caparos:Jlumeit, 2014.

8. «KoHTtponbHO-u3MepurtenabHbie Marepuainsl. Pusnka. 7 kinacce/Coct. H.W. 3opun. — 2-e uzz.,nepepad. — M.:.BAKO,

2013.

9. Mapon A.E. ®usuka. 7 knacc: yauebHo-meroanueckoe nocooue/ A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

KoHTponbsHbie 1 camocTosTeNnbHbIE padboThl Mo pusuke. 9 knacc: k yueOHuky A.B. Ileppikuna, E.M. ['yTHuk

«Dwusuka 9 knace» / O.W. I'pomueBa. — M.: M3narenbeTBo «OK3ameny, 2014,

Tecter mo pusuke. 9 knacc: k yueonuky A.B. Ilepoimkuna, E.M. I'yrHuk «®u3nka
9 kmacce» / O.W. I'pomueBa. — M.: M3narenbcTBo «Ok3ameny, 2010.
®usuka. 9 kinace. TemaTnuyeckre TeCTOBBIE 3agaHus 11t noaroroBku k ' MA. / aBT.- coct.: M.B. boiinenko, O.H.

Mupomikuna. — Spocnasib: OO0 «Akaaemus pa3Butus», 2014.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KIIACC

. bubnmoreka — Bcé 1o mpeamety «Pusukay. — Pexxum mocryna: http://www.proshkolu.ru



2. BugeoonsiThl Ha ypokax. — Pesxkum gocrtyma: http://fizika-class.narod.ru

3. Enunas komeknus nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Peskum moctyma: http://school- collection.edu.ru

4. NuTepecHble MaTepHasbl K ypokaM (pU3UKH 10 TeMaM; TECThI 10 TeMaM; HarJIsIIHbIC TOCOOHs K ypokaMm. — Pesxum
nocryma: http://class-fizika.narod.ru

5. lludpossie o6pazoBatenbHbIC pecypchl. — Pesxkum goctyna: http:// www.openclass.ru

6. DJIEKTPOHHBIC YU4eOHUKH 10 dusnke. — Pesxkum noctyma: http://www.fizika.ru

8 KJIACC

1. bubnmoreka — Bcé o npeamery «duszukay. — Pexxum nocryna: http:// www.proshkolu.ru

2. BugeoomnsIThl Ha ypokax. — Peskum gocrtyma: http://fizika-class.narod.ru

3. Enunas komneknus nudpoBhIX 00pa3oBaTeIbHBIX pecypcoB. — Peskum poctyma: http://school- collection.edu.ru

4. NaTepecHbie MaTepHaibl K ypokaM (DH3MKH 110 TeMaM; TeCThI IT0 TeMaM; HarJIsTHbIC TOCOOUS K ypokaMm. — Pexxum
nocryna: http://class-fizika.narod.ru

5. lImdposrie oOpa3oBatenbHbIC pecypchl. — Peskum noctyna: http://www.openclass.ru

6. DnexktpoHHbIe yueOHUKH O (hu3uke. — Pexum gocryna: http://www.fizika.



9 KJIACC

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

2. Enunas xosuteknus nudpoBbiX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum poctyna: http://school- collection.edu.ru

3. MaTepecHble MaTepralibl K ypokaM (PU3HMKH TI0 TeMaM; TeCThI II0 TEMaM; HarJISIIHBIC TOCOOUS K ypokaMm. — Pexum
nocryma: http://class-fizika.narod.ru

4. Iludpossie oOpazoBaTenbHbIE pecypchl. — Pexxum noctymna: http://www.openclass.ru

5. DnekTpoHHbIe YueOHUKH o pusnke. — Pexxum nocryna: http://www.fizika.ru

6./luctannmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkprIThIi Ki1acc. CeTeBoe 00pa3oBaTEIbLHOE
coo0mectBo. http://www.openclass.ru/node/109715

7. Enunas xoyekius udpoBeix o0pa3zoBaTebHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHGOPMAITMOHHO-00pa3oBaTeIbHBIX pecypcoB. http://www.fcior.edu.ru/

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

10. T'azera «1 ceHTAOpPs» MaTepuaibl o ¢usuke. http://archive.1september.ru/fiz

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



12. XKuBast pusuka: oOydaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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