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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (pusmke Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa30BaHus COCTaBICHA Ha
OCHOBE TIOJIO’)KEHUH U TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON MTporpammsl, npeacTaBieHHBIX B PI'OC OO0, a Takxke ¢ yaéToM
benepanpHON paboueit mporpaMmbl BociuTanus 1 KoHIenun npenojaBanusi yaeOHOTO
npeamera «Puznkay.
Copneprkanue mporpamMmsl 1o (pU3MKe HApaBIeHO HAa (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIIMXCS M OPTaHU3ALNIO U3yYeHHs (PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme 1o (pu3uke yduThIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npenMeta B peanusaiuu TpedboBanuit ®I'OC OO0 k m1aHupyeMbIM THYHOCTHBIM U
METaNnpeIMETHBIM pe3yIbTaTaM 00YUEeHHUsI, & TAKKE MEKIIPEIMETHBIE CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.
[Tporpamma 1o ¢pu3MKe yCTaHABIUBACT pacIipeesieHue yIeOHOro MaTepraa mo roaam
oOyueHus (TI0 KJlaccam), mpeiaracT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOIO COJIEPKAaHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYarommXcs.
[Tporpamma 1o ¢u3nke pazpaboTaHa C LENbI0 OKa3aHUS METOUYECKOHN MOMOIIN YIUTEITO
B CO3aHUU paboyel MPorpaMMBblI 10 y4eOHOMY MTPEIMETY.
®u3nKa ABIAETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX NIPEIMETOB,
MOCKOJNBKY (PU3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHHM, N3Y4aeMbIX XUMHEH,
Ouosoruel, acTpoHOMHEH U PU3HUECKO reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, IPeoCcTaBIseT Harboee icHble 00pa3libl MPUMEHEHHUS HAYYHOTO METOa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa U3 TIaBHBIX 33j7ja4 PU3UUIECKOro 00pa30BaHUs B CTPYKTYpe 00IIero oopazoBaHus
COCTOMT B (QOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOM rpaMOTHOCTH U UHTEpeca K HayKe y
oOyJaronuxcs.
N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE MPEIOIAraeT OBJIaJeHUE CIeAYOUIMHI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTENbCTBA JUIs
MOJIy4YEHUs BBIBOJIOB.
Llenu u3ydyenus GpU3MKHA Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsl ONpeEIICHbI B
Konnenmuu npenogaBanust yueoHoro npeamera « @u3nka» B 00pa3oBaTeIbHBIX OPraHU3aLMIX
Poccuiickoii @eneparum, peaan3yonx OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBI,
yTBepk1€HHOHU pemenrem Kommernn Munucrepcrsa npocsemenns Poccniickoit denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puOOpeTeHHe UHTEpeca U CTPEMIICHHS 00YJaIOIUXCsl K HAYYHOMY H3yYeHHIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BHUTHE MPEJCTABICHUI O HAYYHOM METO/E MM03HaHUs U GOpMUPOBAHKE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3ydeHHsI OCHOB CTPOCHHS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE MPEACTABICHUN O POIU (PUUKH IS PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

® pa3BUTHE NPEACTABICHUI O BO3MOXKHBIX chepax OyayIiel mpodeccuoHanbHOI
NeSITeIbHOCTH, CBA3aHHOU C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEMY 00y4EHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHue 3THX 1eJei MporpamMMel 1o (pU3UKE Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e [puoOpeTeHue 3HAHU O IUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHHMUYECKUX,
TEIUIOBBIX, DJIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHrne yMEHUN OMUCHIBATh U OOBSICHATH (DU3HUECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOECHME METOJIOB PELICHUS IMPOCTEUIINX PAaCUETHBIX 3aa4 C UCIIOIb30BaHUEM
(bu3nUecKuX MoIeseH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHUN HAOJIIOJIATh IPUPOIHBIC SBJICHUS U BBIIOIHATH OIbBITHI,
nabopatopHble pabOThI U AKCIIEPUMEHTAIbHbIE UCCIEAOBAHUS C UCIOJIb30BaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOeHHE MPUEMOB paboThI ¢ HHGOpMaIueil GU3NIECKOTO COACPKAHMS, BKITIOUAS
UH(OPMALIHIO O COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH, aHATTN3 U KPUTHUECKOE
OlLICHUBaHHE WH(OPMALIUK;

® 3HAKOMCTBO cO chepamu MpodeCCHOHATBHON JACSITeILHOCTH, CBI3aHHBIME C (DU3HKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha IOCTHKECHUSAX (PU3MUECKON HAYKH.

Ha u3yuenue ¢uzuku (6a30Bbii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HeIeni0).

[Ipennaraemsiii B mporpaMMme 1o Gu3nKe nepeueHb J1adopaTopHBIX paboT U OIIBITOB HOCHUT
PEKOMEHIATENFHBIN XapaKTep, YIUTEIb JIeJIaeT BEIOOP MPOBEACHNUS JJAOOPATOPHBIX PadboT U
OTIBITOB C YUETOM MHINBUAYATLHBIX OCOOCHHOCTEH 00YJaIONINXCsl, CIIMCKA IKCTIEPUMEHTAIbHBIX
3aJJaHMi, IpeIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa Mo (PU3HKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®du3uka — Hayka o npupoze. SBnenus npupoasl. U3ndecKkue sSBJICHUS: MEXaHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenne ¢puznyeckux BennunH. Ouznyeckue npuOopsl.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak (u3uka u npyrue ectecTBEHHbIE HAyKH U3Yy4atoT npupoay. EcTrecTBeHHO-HAYUHBIH
METO/]I TO3HaHMsI: HaOII0/IeHNEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3,
HKCIEPUMEHT 10 IIPOBEPKE TUIIOTE3, 00bsICHEHUE HAabI0gaeMoro siBjeHus. Onucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, IEKTPUIECKNE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®wusnueckue mpuOOPHI U MpoLEaypa NPSMBIX U3MEPEHHUIM aHATOTOBBIM U LIU(PPOBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIHHOTO IpUoopa.
N3mepenne paccTOsTHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenue teMieparypbl Ipy MOMOLIH KUIKOCTHOI'O TEPMOMETPA U JaTUMKA
TEMIEPATYPHI.
6. IIpoBeneHue uccineqoBaHus MO NIPOBEPKE TMITOTE3bI: JATIBHOCTD MOJIETA IAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEIEHUNA 0 CTPOEHUHU BeleCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxkenue yactuil BeuiecTBa. CBsi3b CKOPOCTHU ABMXKEHUS YaCTHUIL C TEMIIEPATYPOH.
BpoyHoBckoe nsmxenue, nuddysus. BzaumoaeiictBue yacTuil BelecTBa: NpUTsHKEHUE U
OTTaJIKUBAHUE.

ArperaTHbl€ COCTOSIHMSI BEILIECTBA: CTPOCHHE ra30B, JKUIKOCTEW U TBEPIBIX
(xpucTamnyeckux) Tes. B3auMocBsa3b MKy CBONCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. Habmopenue nudpdysun.

3. HaOmronenue siBneHuil, 00ObACHAIOMUXCS MPUTSHKEHUEM WIIM OTTAJIKUBAHUEM YaCTHULL

BEIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PAJOB (C HCIOJIb30BaHHEM (oTorpaduii).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanndeckoe 1BHKeHUE. PaBHOMEPHOE N HEpaBHOMEPHOE JIBHKEeHHE. CKOPOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUM. Pacy€T myTH 1 BpEMEHU JBUKEHUS.

uhwnNE



SIBnenue nnepuuu. 3aKoH uHepuUU. BzauMoeiicTBre Ten Kak NpuYnHa U3MEHEHUS
CKOpOCTH JIBMKEHUS Tell. Macca kak Mepa nHepTHOCTH Tena. [notHocTh BemectBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuita Kak XapakTepHCTHKa B3auMoaecTBUs Tes. Cuina ynpyrocty 1 3akoH ['yka.
W3mepeHue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBlIeHHE TArOTeHUs U cuiia TsbkecTd. Cuiia
TSKECTU Ha Apyrux miuaHerax. Bec rena. HeBecomocTs. CnoxkeHue Cuil, HalIPaBJIEHHBIX 110
oziHOM npsimoii. PaBHozelicTByromtast cuit. Cuna TpeHust. TpeHne CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABM)KEHHUS.
Habmroienue siBieHUsI UHEPIIUH.
Haburonenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEJL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapHKa B )KUJIKOCTH, MOJIETU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpexaeneHue cpeHe CKOPOCTU CKOJIbKEHUSI OpycKa U IIapHhKa M0 HAKJIOHHOM
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OMBITHI, AEMOHCTPHUPYIOILINE 3aBUCUMOCTh pacTsoKeHHs (aedopMarin) npy>KUHbI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U
XapakTepa COIpUKaCAIOUIUXCs IOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBILICHUS U YBEJIMUEHHUs JaBieHus. JlaBnenue raza. 3aBUCUMOCTh
JlaBJIeHUs ra3a oT 00béma, TeMieparypsl. [lepenaua naBneHus TBEPABIMU TEIAMHU, KUIKOCTIMU
v razamu. 3akoH [lackans. [TneBMaTnueckue MammHbl. 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT
riyounsl. ['uapocrarnyeckuit napagokc. Coodatomnuecs cocysl. I 'napasnnyeckue
MEXaHU3MBI.

ATtMocdepa 3emnu 1 atMocepHoe naBieHue. [IpuunHbI cylecTBOBaHUS BO3YITHON
o6onouku 3emnu. OnbiT Toppuyeruu. M3mepenne atMocgepHoro AaBieHus. 3aBUCUMOCTh
aTMoc(epHOro JaBiIeHMs OT BBICOTHI Haj ypoBHEM Mops. [Ipubops! 1uist usmepenus
aTMOC(EpPHOTO JaBJICHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha NOTpYKEHHOE B HUX TeNO. BriTankuparomas (apxumeioBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenava naBieHMs )KUIKOCTBIO M Fa30M.

Coo01aronirecs: CoCysbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tea U

IJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcroBue 1iaBaHus Tell: JIAaBAaHUE UM TOTPYKEHUE Te B 3aBUCUMOCTH OT
COOTHOILIEHUS TUNIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimol.
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1. HccnenoBaHue 3aBUCIMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHOH B KUIKOCTh
YacTH TeJa.

2. OmnpeneneHre BHITAIKMBAIONICH CHIIBI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBL, JCUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH HA
TEJO B )KUJIKOCTH, OT 00bEMaA MOTPYKEHHOU B AKHUAKOCTh YaCTH TeJla U OT INIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH U ONIPE/IeTICHUE €€
IPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBIL: pblyar, 6J0K, HAKIIOHHAS MIOCKOCTh. [IpaBuiio paBHOBeCHS
pbiuara. [IpuMeHeHue npaBuia paBHOBECHUS pbluara K 0JI0Ky. «30J10TO€ MPAaBUII0» MEXAHUKH.
KIIJ mpocTsix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noreHiuanbHas saeprus. IIpespamenue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBUKEHUHU TeJa 110

TOPU30HTAIILHON TOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPIUH.

8 KUIIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOECHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB U MOJIeKYJ1. ONBITHI, TOATBEPHKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopnenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOro cocTosiHUM BenecTBa. Kpucraminueckue u
amopdusle Tena. OObsICHEHHE CBOMCTB ra3oB, KHUJIKOCTEN U TBEPIBIX TeJ Ha OCHOBE MOJOXKEHUN
MOJIEKYJISIpPHO--KMHETHYeCKOM Teopun. CMauMBaHKE U KallWJUIApHBIE IBJICHUS. TerioBoe
pacIIupeHNe U CXKaTHE.

Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIUIOBOTO JIBUKEHUS YACTHUIL.
Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH HEpruu: Teronepeniada u
coBeplieHre padboThl. Bupl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYYECHHUE.

KonnyecTBo TemioThl. Y aenabHas TEMIOEMKOCTb BellecTBa. Temioo0MeH U TEeII0BOe
paBHOBecHe. Y paBHEHHE TEIIOBOro OanaHca. [InaBieHne n oTBepeBaHNe KPUCTANIMYECKUX
BEIIECTB. Y AenbHas TeIoTa riasienus. [lapoodpasoBanue u konaeHcanus. Mcnapenue.
Kunenue. Y nenpHas Temnora mapooOpa3oBaHusi. 3aBUCUMOCTb TEMITEPATypPbl KUTICHHS OT
aTMOC(EpHOTO JaBICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIMBa. Y IeJbHas TEIUIOTa CrOPaHMsL.

[Tpunuummne! padotel TeroBbix asurareneii KIT/I rermmoBoro apuratens. TerioBeie
JIBUTATEIN U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IpOIECcCaXx.

Hemoncmpayuu.



Habmionenne OpoyHOBCKOTO JIBHMXKEHUSI.
Hab6mronenue nuddysun.
Habumronenue siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne AaBIeHH ra3a IPH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buae! Tenonepenauu.
OxJaxJieHrne Ipu COBEPLICHUN PAOOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. Habmoienue xunenus.
. HabnroieHue nocTostHcTBa TEMIEPATyphl NIPHU TUIaBICHUH.
13. Mojenu TeIIOBLIX IBUTaTENEH.
Jlabopamopnwvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIVIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TEN.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JaBJIEHUS BO3/yXa OT €ro 00bEéMa u
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka runoTe3sl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOUKA SKUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HalOnroneHue n3MeHeHUs BHYTPEHHEH 3HEPTUHU Tella B pe3yJIbTaTe TeIlonepeaadn u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA TPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpexneneHue KOJNYECTBA TEIUIOTHI, OJYYEHHOTO BOJAOW IIPU TEIIIOOOMEHE C

HarpeTbiM METaJNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBanue npouecca uCrnapeHusl.

12. OnpeneneHre OTHOCUTEIHHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Ten. J[Ba poja 3JIeKTpUUECKUX 3apsioB. B3auMonaelicTBre 3apsikeHHbBIX
tes1. 3akoH KynoHa (3aBUCMMOCTB CUIIBI B3aUMOACHCTBUS 3apsKEHHBIX TeJl OT BETMUNHBI
3apsJI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe nojue. Hanpspk€HHOCTH anekTpuueckoro nosst. [IpuHnun cyneprno3nnnn
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 3neKTpruuecKux 3apsiioB. JIEMEHTapHbIN dJIeKTpUIeckuid 3apsy. CTpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/a.

DNEKTPUYECKUH TOK. Y CJIOBHSI CYILIECTBOBAHUS DJIEKTPUUECKOTO TOKA. MIcTOUHMKHN
MOCTOSIHHOTO TOKA. J|efCTBUS AJIEKTPUUYECKOrO TOKA (TEII0BOE, XUMUYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas nens. Cuia Toka. JlneKTpuieckoe HanpsikeHne. ConpoTUBIECHUE
IIPOBOJHMKA. Y IEIbHOE CONIPOTUBIIEHHUE BELECTBA. 3aKOH OMa U1l yJacTKa LIETH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTB 31€KTpHUEcKOro Toka. 3akoH J[xoyns—Jlenna. DnekTpruueckue nenu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHMe.

ITocTositHHBIE MarHUTHI. B3anMoielicTBHE IOCTOSTHHBIX MAarHUTOB. MarHuTHOE IOJIE.
MarauTHoe moje 3eMiIu U ero 3Ha4eHue IS ku3Hu Ha 3emute. OnbIT OpcTeaa. MarHuTHoe 1osie
AIIEKTPUYECKOTr0 TOKA. [[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. JleficTBE MarHUTHOT'O OIS
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Ha MPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSTHHOTO ToKa. Mcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABnenue snekrpoMarauTHON uHAYKUuu. [lpasuno Jlenna.
OnekrporeHepatop. CriocoObl NOTyYEHUS EKTPUUECKON IHEPIHH. DIEKTPOCTAHIINH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DrneKkTpu3anus Ted.
JIBa poJia aeKTPUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U JEHCTBHE 3IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKask UHIYKLIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
M cTOoYHMKM TOCTOSIHHOTO TOKA.
JleficTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BbIit pazps.
. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepeHue 35eKTpuYecKOoro HarpsKeHUs BOJIbTMETPOM.
. PeoctaT 1 MarasuH conpoTUBIIECHUN.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs IOJIOCOB MarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1moJje Toka. JJIeKTPOMAarHurT.
. JleficTBME€ MarHUTHOTO NOJISA HAa MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HaIpaBJICHUS UHAYKITMOHHOTO TOKA OT YCIIOBUN €ro BO3SHUKHOBEHHS.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue 1eCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.
CoOopka u mpoBepka padOThI IMEKTPUIECKOH MU MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa u HampsHKEHHs Ha pe3UCTOope.
7. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JUIMHBI, MJIOIIA 1 MONEPEYHOTO CEUEHHS U MaTepuara.
8. IIpoBepka mpaBmiia CIOKEHHS HAPSDKCHHH MPU MTOCIIEIOBATEIFHOM COCTHHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwiia JyIsi CHIIBI TOKA TIPH MApauIeIbHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI ANIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.
11. OnpeneneHne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JIAMIIOUKY, OT HaNPsSKEHUs
Ha HEeW.
13. Onpenenenue KIIJ[ narpeBaTens.
14. VccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TTOCTOSTHHBIX MAarHUTOB.
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15. VI3yyeHne MarHuTHOTO T10JIsi HOCTOSIHHBIX MarHUTOB MPH UX 0OBEAUHEHUH U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBUS KAaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA W HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3y4eHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue paboTbl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTeibHONM YCTaHOBKH.

21. OnbITH O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIUU: UCCIIEA0BaHNE
VU3MECHEHUH 3HAYEHUs U HAIlIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBrxenne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOT O JBMKEHUsA. PaBHOMEpHOE NIPSIMOJIMHEWHOE ABMKeHue. HepaBHoMepHOE
IPSIMOJIMHENHOE ABMKeHUE. CpellHsAs U MTHOBEHHAsi CKOPOCTh TeJla TP HEPaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHOoyckopeHHOe IpsiMosinHeiiHoe BuxkeHne. CBoboHoe nagenue. OnbIThl
[Nanunes.

PaBHOMepHOE 1BMXKEHUE 110 OKpY)HOCTH. Ilepuon u yacrora obpamienus. Jluneiinas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsniii 3akoH HetoToHa. BTopoii 3akon HetotoHa. Tpetuii 3akon Herotona. [Tpunumn
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuiia TPEHUS CKOJIbKEHMS, CUila TPEHUS
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOT'O TATOTEHMS. Y CKOPEHHE CBOOOIHOIO MaJIeHHUS.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs u
IIEPErPY3KH.

PaBHOBecue maTepuaibHON TOUKH. AOCOIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO Tena
C 3aKPEINIEHHON OCBIO BpameHus. MomeHT cuibl. LeHTp TskecTH.

Umnynec Tena. I3menenune ummnyinbca. UMnynbse cuiibl. 3aKoH cOXpaHEHHsI UMITYJIbCA.
PeakTuBHOE IBUXKECHUE.

Mexanuueckas paboTa 1 MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u padotsl. [ToTeHManbHAast SHEPTrUA Telna, MOJHATOrO HaJl TOBEPXHOCTHIO 3€MIIH.
IToTreHumanbHas sHEPrUs cxkaTou npyxkuHbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKON
DHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HBIX Te OTCUETA.

2. CpaBHeHHE ITyTeH U TPAEKTOPUN JBUKEHUS OHOTO U TOTO K€ Tela OTHOCUTEIHHO
Pa3HBIX TEIl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS NPSIMOINHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHMUSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

Habmtoienne MmexaHn4eckux sBJICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Temnexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBHUCUMOCTbH YCKOPEHHMS T€Ia OT MAcChl Tejla M ACHCTBYIONIEH HAa HETO CUJIBI.
Habmionenue paBeHCTBa CHIT IPY B3aUMOJICHCTBUU TeJl.

W3meHenue Beca Tena Npyu yCKOPEHHOM JIBHKEHHH.

10 Ilepenaya uMIynbca pyu B3aMMOJAEHCTBUH TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NPU B3AUMOAECHCTBUH TEl.
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12. CoxpaHeHue UMITYJIbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOICHCTBHH.

14. Habmro/ieHue peakTUBHOI'O JIBU)KEHUS.

15. CoxpaHeHue MeXaHU4YEeCKOW YHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHHEe MEXaHUYECKOW PHEPTUU NP IBUKEHUU TeJla O] AEUCTBUEM IIPYKHUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHcTpyHnpoBaHHUE TpaKTa AJisl pa3sroHa U JaJbHEUIIET0 paBHOMEPHOT'O IBHKEHUS
HIapUKA WM TEJIEKKH.

2. OmnpexneneHue cpeHEN CKOPOCTU CKOJIbKEHUS OpycKa WM IBUYKEHUS IIapuKa 10
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHre yCKOpPEHUS Tela P PABHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOU
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBI)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka runotesbl: €CJIU MPU PAaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HaualbHON
CKOPOCTH ITyTH OTHOCSITCS KakK psiJl HEUETHBIX YUCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO
JIaBJICHUSI.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOTBKEHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

9. OmnpeneneHue paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJIa 110

TOPU30HTAIILHON ITOBEPXHOCTH.
10. Onpenenenue padboThl CUIIBI YIIPYTOCTH IIPU MOIbEME IPy3a C UCIOJIb30BaHUEM
HEMOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.

11. V3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexanuveckue KoJie0aHUsI U BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KoJleOaHUM: IepHO/], 4acToTa,
aMIuTy1a. MaTeMaTnyeckuil M pyKMHHBIA MasTHUKU. [I[peBpalienne sHepruu npu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatoiue kojaebanus. BeiHykaennbie konedanus. Pezonanc. Mexanuueckue BOJHBI.
CBolicTBa MeXaHWYECKUX BOJIH. [IpoosibHBIE 1 TIONIEpeYHbIE BOIHBI. J[JIMHA BOJIHBI U CKOPOCTH
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneOaHMit Tes1 o 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

Habunroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pEe30HaHC.

JIaﬁopamopubw pabdomwt u onvimol.

1. OmpeneneHue 4aCTOTHI M NEPHOA KOJICOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezaeneHue 4acTOThI U NEpHOJa KOJIeOaHUN MPYKMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEepHOa KoleOaHUN MOABEIIEHHOTO K HUTHU TPpy3a OT
JUIMHBI HUTH.

4. VccnepoBaHue 3aBUCUMOCTH MEPHOJIa KOJIeOaHHUH MPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

5. TIpoBepka HE3aBHCHUMOCTH MEepUOa KOJIeOaHUH Tpy3a, TOJABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
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6. ONbITHL, AEMOHCTPUPYIOLIHE 3aBUCUMOCTh NEPHOAA KOJIeOaHU! TIPY>KUHHOTO
MasTHHKA OT MACCHI IPy3a U KECTKOCTU NPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pazgen 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMarHUTHOE MoJj€. DJIEKTPOMarHUTHbIE BOJHBL. CBONCTBA 2JIEKTPOMATrHUTHBIX
BOJH. [IIkana 351eKTpOMarHuTHBIX BOJIH. VCnonb30BaHuE 3JIEKTPOMAarHUTHBIX BOJIH /1711 COTOBOM
CBSI3HU.
DJeKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolCTBa NEKTPOMATHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBasg moneinb cBera. ctounuku ceta. [IpsMonuHeiiHOe pacnpoCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.
[Tpenomiienue cBeta. 3aKoH npesioMieHus cBera. [loaHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHKE MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUUECKUX CBETOBOJAX.
Jlunza. Xop mydeii B mua3e. OnTudeckas cucreMa ¢oToarinapara, MUKPOCKOTIa U
Teneckorna. ['na3 kak ontuyeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX I[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsiMonuHeItHOE pacpOoCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tosryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.
. Ipunnun neiicrBus ¢otoanmnapara, MUKpOCKOIA U TEJIECKOTIA.
10. Mopens riasza.
11. PaznoskeHue 6emoro cBeTa B CIEKT).
12. ITonyuenue Genoro cBeTa Mpu CI0KEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPaXEHMsI CBETOBOTO JIyya OT yrJia MaJeHusl.
2. H3zyueHue xapakTepUCTHK U300pa)keHUs MpeaMeTa B IIIOCKOM 3epKale.
3. HccnenoBanue 3aBUCHMOCTH yTJla MPEJIOMIIEHHS CBETOBOTO JIyda OT yTJja IaJIeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei INH3HI.
OnbITH IO PA3TIOKEHHUIO OENIOTO CBETA B CHEKTP.
OnBITHI IO BOCIIPUATHIO [IBETA MPEIMETOB TP UX HAOIIOACHUH Yepe3 LIBETOBbIE
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OnsiThl Peszepdopaa u muianerapHast Mosiens atroma. Mojens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
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PagnoaktuBHOCTh. AJb(a-, 6eTa- 1 ramMmma-u3nydeHus. CTpoeHrne aTOMHOTO sIpa.
Hyxknonnas mogens atomHoro siapa. M3otonsl. PagunoaktuBHbie nipeBpaiienus. [lepuona
[0JIypacnaaa aTOMHBIX sIEp.

SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'0O YHCEN. DHEPIUsl CBSI3U
aTOMHBIX A1ep. CBs3b Macchl ¥ 3Hepruu. Peakunu cunTesa u nenenus aaep. Mctounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUA paAgMOAKTUBHBIX U3JIy4YCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U MOIJIOIIEHNUS.

CrHieKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TYyUEHU.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTMU YaCTHUIII IO TOPMO3HOMY IyTH (110

¢dororpadusm).

3. H3mepeHue paanoakTUBHOIO (QoHa.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBEHO--00001AOIIMK MOYIIb ITPEIHA3HAUEH JUIsl CUCTEMaTU3alUH U
00001IeHNs TIPEAMETHOTO COACPIKAHUS U OTBITA JESITeIHHOCTH, TPUOOPETEHHOTO MPH U3YIECHHUU
BCEro Kypca (pM3MKH, a TaKXkKe /Ul HOJrOTOBKH K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY 110
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

[Tpu n3ydeHnH JaHHOTO MOAYJIA PEAIN3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JIESITEJIBHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUNBAETCS TOCTHXKEHUE TPEIMETHBIX U
METaIpeIMETHBIX IUNIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHUs, GOPMHUPYETCS €CTECTBEHHOHAYYHAs
IPaMOTHOCTb: OCBOEHUE HAYYHBIX METO/I0B UCCIICJOBAHMSI SIBICHUN IPUPOJIbI U TEXHUKH,
OBJIa/ICHUE YMEHUSIMHU OOBSICHATH (PM3UUECKUE SIBICHUS, IPUMEHSS MOTy4YE€HHbIE 3HAHUS,
pemaTh 3a/1a4u, B TOM YUCJI€ KaYECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[TpyHIMNIHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOTO pa3zielia pealu3yercs 3a C4ET Toro,
4yTO 00y4arolnecs BBIMOIHSIIOT 33JaHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE MOJIyYE€HHBIX 3HAHUHN pacrlo3HaBaTh U HAYYHO OOBACHATh PU3NUECKUE SBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEJOBAHUS (PU3NUECKUX SBJICHUM, B TOM YHUCIIE JUIS
MPOBEPKHU TMIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI Han00JIee BaXKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTHA,
HaIpuMep, MPaKTUYECKOTO UCIIOJIb30BAHUS PA3IMUHBIX UCTOYHUKOB SHEPTUH HA OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

OUAWN e



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue (Hu3NKu Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs HANIPaBICHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX U MTPECAMCTHBIX 06p330BaTCHBHBIX PE3yJIbTATOB.

B pe3ynbraTe u3yueHus Gpu3MKU Ha ypOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus y
oOyuJatomerocst 0yayT c(hOpMUPOBAHBI CIICAYIOIINE TIMYHOCTHEIE PE3YIIbTAThI B YACTH:

e 1) maTpHOTHYECKOr0 BOCIIMTAHMS:

e — [pOSBIIEHUE UHTEpPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKON (hr3ruecKoit
HayKH;

® — [[EHHOCTHOE OTHOIIEHUE K JIOCTIIKEHUSIM POCCUNUCKUX YIEHBIX--(DU3UKOB,;

e 2) rpa)IaHCKOr0 U J1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® —rOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYXI€HUU OOLIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHKEHUH (PU3UKU;

¢ — OCO3HAHUC BAXKHOCTHU MOPAJIIbHO--3TUYCCKUX MMPHUHIHUIIOB B ACATCIIbHOCTHU y‘-IéHOFO;

e 3)3CTeTHYECKOr0 BOCIIUTAHMS:

® — BOCHPUSATHE ICTETUYECKUX KaueCTB (PU3MUECKOI HAyKU: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOroCTt, TOYHOCTH, JTAKOHUYHOCTH,

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHME LIEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOT'O HMHCTPYMEHTA [TO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

® — pa3BUTHE HAy4YHOH JTHO003HATEIHLHOCTH, MHTEPECA K UCCIEAOBATEIIbCKOM NS TEIbHOCTH;

e 5) dopMupoBaHus KYJIbTYPbI 310POBbS M IMOIIUOHATIBHOIO 0J1ar0NOJIYYHSI:

® — OCO3HaHHE LIEHHOCTU 0E30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIIOTHYECKOM
MUpE, BAXKHOCTU MIPABHII O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, Ha I0pOTax, ¢
QJICKTPUYCCKUM U TCILJIOBBIM O60pyI[OBaHI/ICM B IOMAIIHUX YCJIOBUAX;

e — c(hopMHPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MIPaBa Ha OMIMOKY U TAKOTO
JKe TIpaBa y IPYyroro 4eoBeKa;

e 06) TPYZOBOIO BOCIIMTAHMSA:

e — aKTHBHOE y4YacTHE B PEIICHUHU MPAKTHUECKUX 33/1a4 (B paMKax ceMbH, 00pa30oBaTeNbHOMN
OpraHu3aIyy, ropoja, Kpasi) TEXHOJIOTHYECKON U COIMaIbHON HAPaBICHHOCTH,
TpeOYIONINX B TOM YHUCe U GU3NUYECKUX 3HAHHUIA,

® — HMHTEpeC K MPaKTUYECKOMY U3yUYEeHUIO Mpodeccuil, CBI3aHHBIX C PU3UKOI;

e 7)3KOJOTrHYE€CKOT0 BOCIIUTAHUS

e — OpUEHTalUs Ha MpUMEHEHHE (PU3NUECKUX 3HAaHUM JJIs peleHus 3a1a4 B o0nacTu
OKpY’Kalolllel Cpe/ibl, IIIaHUPOBAHUS OCTYIKOB U OLEHKH X BO3MOXHBIX MOCJIEICTBHMA
JUISL OKPY>KalOIEe CpeJibl;

e — OCO3HaHHE INI0OATHFHOTO XapaKTepa YKOJOTUYECKUX MPOOJIeM U MyTel UX peleHus;

e 8) aganTanuMu K M3MEHAIOIUMCS YCJI0BUSIM COHMAJIbHOU M MPUPOIHOM Cpeabl:

¢ — MOTPeOHOCTH BO B3aUMOJICHCTBUU MPU BHITIOJTHEHUH UCCIIEIOBAaHUI U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

® — [IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEbHOCTb;

e — noTpeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YuCle (JOPMYITHPOBATH UJIEH,
IIOHATHS, THIIOTE3bI O (1)I/ISI/I‘—IGCKI/IX 00BEKTAX U SIBJICHUAX

e — oco3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001MacT pu3mku;

® — [JJAHMPOBAHHE CBOETO PAa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3NUYECKUX 3HAHMUIA,

® — CTPEMJICHUC aHATTU3UPOBATH U BBIABJIATH B3aUMOCBA3U ITPHUPOAEI, O6I].[CCTBa 1 DKOHOMHKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (DH3UUYECKUX 3HAHHM;



® — OLICHKA CBOUX JECUCTBUM C Y4ETOM BIIMSHUSA HA OKPYXKAIOLLYIO CPENY, BOZMOMXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pe3ynbraTe ocBoeHHs mporpamMmbl o (hU3MKE Ha YpOBHE OCHOBHOTO OOILIETO
oOpa3zoBanus y oOyudaromierocst 0yayT copMHpOBaHEl MeTanpeIMeTHbIe Pe3ybTaThl,
BKJIIOUAIOLIME T03HABATEIbHbIE YHUBEPCAIbHbBIE YUeOHbIe NEHCTBUS, KOMMYHUKAaTUBHBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

® BBIBIATH U XapaKTEPU30BAThH CYIIECTBEHHBIEC TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATbH CYLIECTBEHHBIN MPU3HAK KJIACCU(PUKALINU, OCHOBAHUS 7151 0000IIeHUS
Y CPaBHCHUS;

®  BBIBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B pACCMATPUBAEMBIX (haKTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

®  BBIABIIATH IPHUYUHHO--CIICJICTBEHHBIC CBS3H ITPU H3yUYCHUN (PUINICCKUX SIBICHUHN U
MIPOIIECCOB, JENIATh BBIBOJIBI C UCTIOIB30BAHUEM JICTYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITHMUNH;

®  CaMOCTOSTEIIHO BBEIOMPATH CHIOCO0 perieHus: yaeOHO! (U3NIeCKOi 3a1a4n
(cpaBHEHHE HECKOJIBKHX BApUAHTOB pPEIICHUs, BEIOOp Hanboee MmoIXOISIIETO ¢
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

ba3oBble nccienoBareibckme 1eiCTBUSA:

® ICIIOJIB30BAaTh BOMPOCKHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS;

® [POBOJUTH MO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNEe (PU3NUECKOTO SIBICHUS;

® OICHUBAThH HA MPUMEHUMOCTE M IOCTOBEPHOCTH HH(POPMAITHIO, TIOTYISCHHYIO B XOJIe
WCCJICTOBAHMSI HITH SKCTICPUMEHTA;

®  CaMOCTOSATENHHO (YOPMYIHUPOBATH 0OOOIIECHUS U BBIBOJBI IO pe3yNbTaTaM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEIOBAHNUS;

® MPOTHO3UPOBATH BOZMOXKHOE JlajibHEHIIee pa3BUTHE (PU3NIECKHUX MPOIECCOB, a TAKXKE
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

® MPUMEHSTH Pa3IUYHbIE METObI, HHCTPYMEHTHI U 3alPOCHI TIPU MOKUCKE U 0TOOpe
nH(GOpPMaIIMK WIH JaHHBIX ¢ YUETOM MPeAoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

® aHATM3WUPOBATH, CACTEMATU3HPOBATH K HHTEPIPETHPOBATH HH(POPMAIIHIO Pa3TUIHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

® CaMOCTOSTEIHHO BHIOUPATh ONTUMANBHYIO (HOpMY TIPEICTaBICHUS HH(DOPMALIUU U
WLTIOCTPUPOBATH pellaeMble 3aa4d HECIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSMU.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

e B XO0JIe 00CYXKICHHS yueOHOTO MaTepHalia, pe3yJIbTaToB JJAOOPATOPHBIX padOT U
MIPOEKTOB 33J]]aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOM TeMbI M BRICKA3bIBATh UJICH,
HAIleJICHHBIE Ha pellieHUe 3a/1a4l U MOAJIepKaHne OJ1aroKenaTeIbHOCTH OOIIeHNS;

®  COIIOCTAaBIISATH CBOM CYXKICHUS C CY)KJICHUSAMH JAPYTUX YIACTHUKOB JTHAJIOTA,
0oOHapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIIHII;

® BBIPaXAaTh CBOIO TOUYKY 3PCHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX;



MyOJIMYHO MPEICTABIISATH PE3yJbTaThl BHIIOIHEHHOTO (DU3UYECKOTO OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHNUS, TTPOCKTA);

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M UHIAMBHIyaIbHON paboThI
IIPY PEUICHUH KOHKPETHOHN (PU3HUECcKOoi TpoOIeMBbI;

NPUHUMATh eI COBMECTHOM AEATeNbHOCTH, OPTaHU30BbIBATH JICHCTBUS 110 €€
JOCTHKEHUIO: pacIpeIessITh POIIU, 00CYKIAaTh MPOLECCH ¥ PE3YNIbTaThl COBMECTHOU
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMIOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO PE3yJbTaTa 10 CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLIGHUBATh KAYECTBO CBOETO BKJIAJa B OOLIMIA TPOAYKT 110 KPUTEPHUSIM,
CaMOCTOSITENIEHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

CaMoopraHmaunﬂ:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaLUAX, TPEOYIOIIMX ISl peILCHHS
(bu3nyeCKuX 3HAHMIA;

OpPUEHTHUPOBATHCS B PA3JIMYHBIX MOAX01aX MIPUHATHS pellieHUH (MHIUBUAYaIbHOE,
HPUHATHE PELCHUs B IPYIIE, IPUHATUE PEILICHUH IPyIoi);

CaMOCTOSITENIFHO COCTABIIATh ITOPUTM PelIeHNs GU3NIECKON 3a/1a4M WK TIIaHa
UCCIIEI0BaHMs ¢ YI4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThl peILICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ U3MCHEHMUS,

OOBSICHATh IPUYMHBI JOCTHXKEHUS (HEAOCTUKEHHUS1) pe3yIbTaTOB 1A TEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIIEIOBaHMSI WIIM MTPOEKTa) Ha OCHOBE HOBBIX 00CTOSITEIbCTB, U3MEHHUBILIUXCS
CUTYyallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B X0JI€ CIOpa WK AUCKYCCUU Ha HAyYHYIO
TEMY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

IpU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnn (PU3HUECKUX 3a7a4 WK B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koHI1y 00y4enus B 7 KJiacce peMETHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

HCIIOJIb30BAaTh ITIOHATUA: q)HSI/I‘IeCKI/Ie N XUMHWYCCKHEC SABJICHUS, Ha6J'II-O)IeHI/Ie,
OKCIIEPUMEHT, MOACIIb, TUIIOTE3a, CAUHUIIbI (1)I/I3I/I‘IeCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,
arperaTHbIe COCTOSIHMS BelIecTBa (TBEPOE, KUIAKOE, Ta3000pa3HOe), MEXaHHUECKOe
IBWKEHUE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHS,
paBHOAEHCTBYIOIIAs cuia, AedopMmarius (yrpyras, IlacTHYecKas), HeBECOMOCTb,
COOOIIAOIINECS COCYIbI;

pa3nuyath siBiaeHus (Iuddy3us, TEII0BOe IBUKEHNE YAaCTUIL] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JIBUKEHUE, MHEPLIUS, B3aUMOJICHCTBUE TN, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BpalllEHUs], IEpeIada 1aBiIeHUs TBEPAbIMU



TeJIaMU, XKHUIKOCTSIMU U Ta3aMu, aTMOC(EpHOE JaBlieHUE, TUIaBaHUE TEJl, IPEBPALLCHUS
MEXaHUYECKOM SHEPIUHn) 10 OIMCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh IIPOSIBICHUE U3YYEHHBIX (U3UUECKUX SBJICHUN B OKpYXKalOIEeM MHpE, B
TOM 4Hcie (PU3UYECKHE SBJICHUS B IPUPOE: IPUMEPHI JIBIXKEHUS C PA3IMYHBIMH
CKOPOCTSIMU B JKMBOM U HEKUBOU NPUPOJE, NEHCTBUE CHIIBI TPEHUSI B IPUPOAEC U
TEXHUKE, BIMSHUE aTMOC(HEPHOTO JaBICHUS HA KUBOW OpraHu3M, IUIaBaHUE PHIO,
pbIYary B TeJie 4eJI0BeKa, IPU 3TOM NEPEeBOIUTh MPAKTHUECKYIO 33]1a4y B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3yYEHHBIE CBOMCTBA Te U (PU3UUYECKHE ABJICHHUS, UCIIONB3Ysl (pU3HUecKue
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIAHSIS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIA TSDKECTH, BEC T€Ja, CUJIa TPEHUSI, JaBICHNUE
(TBEpIOro Tena, JKUAKOCTH, ra3a), BBITAIKMBAOLIAs CUJla, MEXaHUYecKas paboTa,
MOITHOCTb, TJIEYO CHJIbI, MOMEHT CHJIbI, KOO((PHUINEHT MOJIE3HOTO ACHCTBUS
MEXaHU3MOB, KHHETHYECKasi U NOTEHIMAIbHAsl SHEPTUs ), IPU ONUCAHUH [IPABUIBHO
TPaKTOBATh (PU3MUYECKHIA CMBICI UCTIONB3YEMbIX BEITMUNH, UX 0003HAUCHUS U €IUHUIIBI
(bU3MUeCKUX BEJITUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTUMH BETMUYNHAMH, CTPOUTH TPaQUKH N3yUIEHHBIX 3aBHCUMOCTEH
(bU3uUeCKUX BEIUYMH,

XapaKTepu30BaTh CBOMCTBA TeM, (PU3MUECKHUE SIBICHHUS U MPOLIECCH, HCIIOIB3YsI
IIpaBUJIa CJIOKEHUSI CUJI (BJI0JIb OTHOM MpsiMoil), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, paBuIo paBHOBECHs pbldara (0J10Ka), «30J10TO€ MPaBUIIO» MEXAHUKH,
3aKOH COXPaHEHHs] MEXaHUYECKON IHEPTHU, IIPU STOM JaBaTh CIIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3NYECKUE SBICHUS, POLIECCHI I CBOMCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CUTYallli IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUUHHO-
-CJIe/ICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHE U3 1—2 JOrMYECKUX I1aroB ¢ ONOPOH Ha
1-2 u3y4eHHbIX CBOWCTBA (PU3MUECKUX SBICHUH, (PU3MUECKIX 3aKOHA UITH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3aa4u B 1—2 1elcTBUS, UCTIOIb3Ys 3aKOHBI U (OPMYIIbI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33aJa4l
3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NYECKHE BEIUYUHBI B (HOPMYIIBI U
IPOBOAMTDH Pacu€Thl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JIJISl PEIICHHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTb NOJYYEHHON (PU3NUECKON BETMUYHHBI;
pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOKHO PEIIUTh ITPHU MOMOIIY PUZNUECKUX
METOJIOB, B OITMCAHUH UCCIIEI0BAHUS BBIJIEISTH IPOBEPIEMOE MPEANOI0KEHNE
(runotesy), pa3iauyaTh U HHTEPIPETUPOBATH MOJYUYEHHBIN pe3yabTaT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 110 €r0 pPe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3MUECKUX SBICHUN MM (PU3MUECKUX CBOMCTB
Tes: (OpMYIMPOBATH POBEPsIEMbIE MPEANIOIOKEHUS, COOUPATh YCTAHOBKY U3
IPEJI0KEHHOTO0 000PYAOBAHNUS, 3aMIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAaCcChI Tella, 00b&Ma, CHITbI U
TEMIEPATYPHI C UCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX IPUOOPOB, 3aMHCHIBATh
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOI a0COMIOTHOM MOTPENTHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEOBAHIE 3aBUCUMOCTH OJHOM (PU3HUECKON BEIUYHHBI OT JPYToi ¢
MCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCMOCTH YT PaBHOMEPHO JIBMKYIIETOCS
T€Ja OT BPEMEHU JIBU)KEHHUS TENA, CUIIBI TPEHUS CKOJIBKEHHS OT BECa Teja, KauecTBa
00pabOTKH MOBEPXHOCTEHN TEJI U HE3aBUCUMOCTH CHJIBI TPEHHS OT TLIOMIA TN
CONPUKOCHOBEHMSI TEJ, CUJIBI YIIPYTOCTHU OT YJUIMHEHMS IPY’KUHBI, BEITAIKUBAIOIIEH
CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€



HE3aBUCHMOCTH OT IUIOTHOCTH TeJia, OT INTyOMHBI, Ha KOTOPYIO IIOTPYXKEHO TeJoO,
YCIIOBUH IUTaBaHUS T€J, yCIOBUN paBHOBECHUS pbluara 1 OJIOKOB), y4aCTBOBAaTh B
IUTAHUPOBAHUU y4eOHOTO UCCIIEOBAHMS, COOMPATh YCTAHOBKY U BBIITOIHSATH
U3MEpPEHUs, ciaelys NPeI0)KEHHOMY IUIaHy, (PMKCUPOBATh Pe3ybTaThl HOJYYEHHOM
3aBHCUMOCTH (PM3UYECKUX BEJIMUUH B BUJE NMPEIIOKEHHBIX TaOIUI] U TPapHKOB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BEITMYMH (IUIOTHOCTH BEUIECTBA
XKHUJIKOCTH U TBEPAOIO TN, CUJIa TPEHUS CKOJIbKEHUS, 1aBJICHUE BO3/lyXa,
BBITAJIKUBAIOLIAs CHJIA, JICHCTBYIOIAs Ha OTPYKEHHOE B JKUIKOCTD TEJIO,
KO3(DPULIMEHT M0JIE3HOTO ACUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEAT0KEHHON
MHCTPYKLUU: IPU BBIIIOJHEHUH U3MEPEHUIN COOMPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNE UCKOMOW BEIMYMHBI;

coOJII0IaTh MpaBHiIa TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh IPUHIMIIBI I€HCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONIUECS COCYIbl, OapOMeTp, pbluar, NOABMKHBIA U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBUS U3YYEHHBIX PUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM HA UX ONMUCAHUSA (B TOM YHCJIe: MOAUIMITHUKY, YCTPOUCTBO
BOJIOIIPOBO/IA, THJIPaBIMYECKUI IIPECC, MAaHOMETP, BHICOTOMED, OPIIHEBOM Hacoc,
apeoMeTp), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUIN U HEOOXOIUMbIe
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEpPHI (HAXOUTh HHPOPMALIMIO O IPUMEPAX) IPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCETHEBHOM JKU3HU /7151 0O0ecreueHus
0€30MacHOCTH NPH OOPALEHUH C TPUOOPaMU U TEXHUYECKUMH YCTPONCTBaMH,
COXPaHEHMsI 3/I0pOBbsI U COOJIIOJICHHUSI HOPM 3KOJIOTHYECKOI0 MOBEACHUS B
OKpYKarollei cpee;

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(OpMaruu B IHTepHETE B COOTBETCTBHUHU C
3a/laHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIUXCS 3HAHUH U ITyTEM CpaBHEHHUS
Pa3IUYHBIX HCTOYHUKOB BBIJIEISATh UH(POPMALIHIO, KOTOpas SBJISETCS IPOTUBOPEUUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh IIPY BHITIOJHEHUH YUYE€OHBIX 3aJaHUi HayuYHO--TIONYJISIPHYIO JUTEpaTypy
(bu3nYecKOro cofepxKaHus, ClipaBOUYHbIE MaTepUabl, pecypchl cetu MHTepHer,
BJIAJI€Th MPUEMaMH KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpazoBaHus MH(OpMAIK U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO03/1aBaTh COOCTBEHHbIE KPAaTKUE MMMUCbMEHHbIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHUKOB MHPOPMAIUN PU3NYECKOTO COAEPKAHMSI, B TOM YUCIIE MyOIMYHO JIe1aTh
KpaTKHe COOOLIeHNs O pe3yibTaTaxX MPOEKTOB WIN Y4eOHBIX HCCIIEJOBAHUMN, IPH 3TOM
IrPaMOTHO MCIOJIB30BaTh U3YUYEHHBIN MOHATUIHBIN anmnapar Kypca pU3uku,
COIPOBOKAATh BBICTYIIJIEHUE NIPE3EHTALUENH;

IIPY BBIIOJTHEHUH Y4€OHBIX IPOEKTOB M MCCIIEI0BAaHUMN paclpelesTh 00s13aHHOCTH B
rpynIe B COOTBETCTBUH C MIOCTaBICHHBIMU 3aJ[auaMu, CJICAUTD 3a BHIIIOJTHEHUEM IUIaHa
NecTBUH, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B I€ATEILHOCTh TPYIIIIHI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, YUUTHIBAs MHEHUE OKPYKAIOIINX.

K koHiy o0yueHus B 8 Kj1acce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH y O0YYAIOIIUXCSl YMEHUI:

UCIIOJIB30BAaTh MTOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIUTMUECKHE U aMOp(]HbIe Tena,
HACBIIICHHBIA U HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSA
DHEPIHUsl, TEIJIOBOM JABUIaTElb, JJIEMEHTAPHBIN DIIEKTPUYECKUN 3apsill, IIEKTPUIECKOE



110J1€, TPOBOHUKH U JUAIEKTPUKH, TOCTOSIHHBIN JIEKTPHUECKUI TOK, MArHUTHOE
oJe;

pa3iauyaTh SBJICHUS (TEIUIOBOE PAaCIIUPEHUE U CKATHE, TEIUIONEPEada, TEMIOBOE
paBHOBECHE, CMaYMBaHKE, KalWUISIPHbIC SIBICHUS, HCIIApEHUE, KOHIeH callus,
IUIaBJIEHUE, KpUCTAUIN3alusl (OTBEpAEBaHUE), KUIIEHUE, TEIIoNepeiada
(TerIonpoOBOJHOCTb, KOHBEKIIMS, U3IYy4E€HHUE), SIEKTPU3ALIUS TeJl, B3aUMOIECHCTBHE
3aps0B, JEHCTBUS 3JIEKTPUUECKOI0 TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, I€HCTBHE MAarHUTHOI'O TOJIsI HA POBOJAHUK C TOKOM, 3JIEKTPOMarHuTHast
MHAYKIINS) IO OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM 4Hcie (PU3MUECKUE ABJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U
KaIllWJIJISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IIpUpoie, u3nyyenue CoinHia,
3aMep3aHue BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHKE POCHI, TYMaHa, UHEs, CHera,
JIEKTPUUECKUE SIBJICHUS B aTMOC(Epe, JIEKTPUUIECTBO KHUBBIX OPTaHU3MOB,
MarHuTHOE 1oJje 3eMil, Apei¢ Noa0CoB, pOJib MArHUTHOT'O MOJIS 1S )KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, IPU 3TOM IEPEBOJIUTH MIPAKTHUYECKYIO 33]]auy B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3yYEHHBIE CBOMCTBA TE U (PU3HUYECKUE SBICHUS, UCTIONb3YS (PU3NUECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHsISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yIeIbHas
TEIIOEMKOCTh BEILIECTBA, Y/EJIbHAs TEIUIOTa IJIaBICHMS], yIeIbHas TEeIoTa
napooOpa3oBaHus, yAelbHas TeIUIOTa CrOPaHus TOIIMBA, KOA(PGUIMEHT M0JIE3HOTO
JEHCTBUS TEIJIOBOW MAIIMHbI, OTHOCUTENIbHASI BIAXKHOCTh BO34YyXa, IEKTPUUECKUI
3apsizl, CUjla TOKa, IEKTPUUYECKOE HANPsHKEHUE, COPOTUBIICHUE TPOBOIHUKA,
yIIeIbHOE COTPOTUBIICHUE BEIIECTBA, pad0Ta U MOUTHOCTH JIEKTPHUECKOTO TOKA), IIPH
OINKCAaHUM MIPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCII0JIb3YEMbIX BEJIHUYHUH,
0003HaYeHUSI U €MHULIBI (PU3NYECKUX BEJIMUYHUH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIIINE
JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMU, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBA Tel, (pru3nuecKue SBICHHUS U MPOILECChl, UCTIONb3YS
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA,
MPUHIINII CYTIEPIO3UIINU MT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsja, 3akoH OMa JuIst yuyacTka Liemnu, 3akoH J[xoyns—JIeHIa, 3akoH coxpaHeHus
SHEPrHuH, IIPH 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIIUCHIBATH €r0
MaTeMaTHYECKOE BbIpA)KEHUE;

00BACHATH (PU3NYECKUE MPOIECCH M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISTH
NPUYMHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH O0BACHEHHE U3 1—2 JOrMYECKHX ILIAroB C
ornopoi Ha 1—2 M3y4eHHBIX CBOMCTBA PU3NUECKUX SBJIECHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3aJa4u B 2—3 1€WCTBUS, UCIIOIb3Ys 3aKOHBI U (POPMYIIbI,
CBs3bIBaIOIIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJja4ul
3aMMCBIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX JUIS PELICHUS 3a7auH,
BbIOMpATh 3aKOHBI U GOPMYJIIbI, HEOOXOUMBIE I €€ pelIeHHs], TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIyYEHHOE 3HaUeHHe (PU3NUECKON BETUUHUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MPoOIeMbl, KOTOPbIE MOXHO PEIIUThH IPU MOMOLTH PU3NIECKUX
METOJIOB, UCIOJIb3Ysl ONMMCAHNE UCCIIEJOBAHMUSI, BBIACISATH IPOBEPsieMOe
IPENOI0KeHNE, OLICHUBATh MPABHIBHOCTh MOPSAIKA POBEICHUS NCCIICA0BAHMS,
JIeTIaTh BBIBOJIBL;



IPOBOJUTH OMBITHI MO HAOMIONEHUIO (PU3UUECKUX SBICHUN MM (PU3UUECKUX CBOMCTB
TeJ (KanWUIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT ero o0bEéMa,
TEMIIEPATYPbI, CKOPOCTHU IIPOLIECCA OCTHIBAHUS U HArPEBAHUS IPU U3IYyUYEHUH OT LBETa
U3Iy4arouel (moriomariiei) NoBepXHOCTH, CKOPOCTh UCIIAPEHUS BOJbI OT
TEMIEPATYPHI JKUJKOCTH U IUIOLIA/IN €€ IOBEPXHOCTH, MIEKTpU3ALMS TET U
B3aUMO/ICHCTBHE 3IIEKTPUUYECKUX 3apsAI0B, B3aUMOJIEHCTBUE IOCTOSHHBIX MarHUTOB,
BU3YalM3alisl MAarHUTHBIX MOJIEHM IOCTOSHHBIX MarHUTOB, IEUCTBUS MAarHUTHOTO IOJISI
Ha IIPOBOJIHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa, CBOICTBA 3JIEKTPOABUraTENs
MOCTOSTHHOTO TOKa): (hOpMYJIMPOBATH IPOBEPsEMbIE MPEATIONIOKEHUS, COOMPATH
YCTAHOBKY U3 IPEAJIOKEHHOI0 000PYA0BaHMsI, ONUCHIBATE X0/ OINbITA U
(GbOopMyIUPOBATH BEIBOIBI;

BBINOJIHATH NPSIMbIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIBHOM BIa)KHOCTH BO3/lyXa,
CHJIBI TOKA, HANPSKEHUs C NCI0JIb30BAHNEM aHAIOTOBBIX PUOOPOB U JATUYMKOB
($u3nUeCKUX BETMYMH, CPABHUBATH PE3YIbTATHI N3MEPEHUN C YIETOM 3aJaHHOM
abCOJIIOTHON MOTPEIHOCTH;

IPOBOJUTH UCCIIEAOBAHIE 3aBUCUMOCTH OJHOH (PU3MUECKON BEIMYHHBI OT JPYTOM C
MCIIOJIb30BaHUEM NPSAMbIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIICHUS IIPOBOIHUKA OT
€ro JUIMHBI, IUIOINAAH MONEPEYHOI0 CEYSHMS U YAEIbHOIO COIIPOTUBIIEHHS BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UYLIETO Yepe3 IPOBOJAHUK, OT HANPSKEHUsI Ha IPOBOIHUKE,
UCCJIEIOBaHHE MOCIIEI0BATEIBHOTO U ApaIeIbHOTO COEJUHEHUI POBOAHUKOB):
IUIAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIETYS
IPEeUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl OJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHHUS (PU3NUECKUX BEIMUUH (ye/IbHas TeMI0EMKOCTh
BEIIIECTBA, CONPOTUBJICHUE POBOAHUKA, Pa00Ta U MOLTHOCTh 3JEKTPUUECKOr0 TOKA):
IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys
IPEeUI0KEHHON MHCTPYKIMH, U BBIYUCIISITh 3HAUEHUE BEJTUUUHBL;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLMUIIBI AEUCTBUS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM HA X ONMUCAHUSA (B TOM YHCIIE: CUCTEMAa OTOIICHHSI JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHUK DJIEKTPUUIECKON
SHEPIHUH, FJEKTPOOCBETUTENbHbIE TPUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI
(mpuMepBbI), ANEKTPUUYECKUE MPEIOXPAHUTENH, JEKTPOMArHUT, dJEKTPOABUTATENb
MOCTOSIHHOT'O TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NYECKUX SIBICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOICTBA U U3MEPUTEIbHBIE TPHOOPHI IO
CXEMaM U CXEMaTU4YHBIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, IBUTATENb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATh
CXEMBI JIEKTPUUECKUX LIETIEH ¢ TIOCIIEN0BATENbHBIM U TAPAJLIETBHBIM COCIUHEHUEM
AIIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LEeil;
HPUBOAUTH MPUMEPHI (HAXOUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHuUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOMN KU3HU /711 00ecrieueHus
0€30M1acCHOCTH ITpU OOpALIIEHNH C TPUOOpaMH U TEXHUYECKUMH YCTPOUCTBAMH,
COXPaHEHHMs 3]I0pOBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKpYKarolleu cpee;

OCYILECTBIIATH MOUCK MH(OpMaIK (pru3ndecKoro coaepkanus B IHTepHeTe, Ha
OCHOBE UMEIONINXCS 3HAHUN U MYTEM CpaBHEHUS JOIMOJIHUTEIbHBIX HCTOUHUKOB
BBIJICJIATH MHPOPMALIMIO, KOTOpAs SIBIISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh
HEJIOCTOBEPHOM;



MCIIOJIb30BATh NIPY BHITIOJTHEHUH YU€OHBIX 3aJaHH HAyYHO--TIOMYJISPHYIO JTUTEPATypy
buznyecKoro cofepxKaHus, ClipaBOYHbIe MaTepUabl, pecypchl cetu MHTepHer,
BJIQJICTh MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAITUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEHUs, 0000mmIast
WH(OPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB (DU3MUYECKOTO COACPKAHUS, B TOM YHCIIC
MyOJIMYHO MPEACTABIATH PE3YIbTAThl IPOSKTHOM WU MCCIIEA0BATEIbCKOM
JIEATEIIbHOCTH, ITPH 3TOM I'PaMOTHO HUCIOJIb30BATh N3YUEHHBIN ITOHATHIHBIN anmapar
Kypca (hU3HKHU, COMTPOBOXK/IATh BBICTYIUICHUE IPE3CHTALIUEH;

IIPH BBITIOJTHEHUH YY€OHBIX IPOSKTOB M HUCCIICIOBAHUN (PU3NISCKUX MTPOIIECCOB
pacnpeaensaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IMIOCTABJICHHBIMH 33/1a4aMH,
CJIEIUTH 32 BBIIIOJHEHUEM IIJIaHA JICHCTBUH U KOPPEKTUPOBATH €r0, aIEKBATHO
OIICHUBATh COOCTBEHHBIN BKJIA]l B ACSITEILHOCTD IPYIIIbBI, BBICTPAUBATH
KOMMYHHUKATHUBHOE B3aHMOJICHCTBHE, TPOSBIISiL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xoHiy o0yuenus B 9 Kjacce npeMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

HCIIOJIB30BAaTh MTOHATHUSA: CUCTEMA OTCUETA, MaTepUaIbHas TOUYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JIBYKEHHUS, eopmalius (yrpyras, IiiacTH4ecKast),
TpEHUE, IEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U MEPErpy3Ku, LIEHTP
TSKECTH, a0COIOTHO TBEPJIOE TEIIO, IEHTP TSHKECTH TBEPOTO Tela, PABHOBECHE,
MeXaHUYeCKHe KoyueOaHus ¥ BOJHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, 1IKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CIIEKTPhI HCITYCKaHUs U TOJIONIeHUs, anb(a-, 6eTa- u raMmma-
W3JIy4E€HMS, U30TOIIBI, SACPHAst DJHEPIeTHUKA;

pa3inyath SBJICHHS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOTHOE MaJCHHUE TEJ, PABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE TE€JI, PEAKTUBHOE JIBU)KCHHUE,
Kosie0aTeNIbHOE IBIKEHUE (3aTyXarollllie U BhIHYKIEHHbIE KoJeOaHus), pe30HaHC,
BOJIHOBOE JIBUJKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHEMHOE PacCIpOCTpaHEHHE,
OTPa)KEHUE U IIPEIIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKCHUE
0esoro cBeTa B CIIEKTP U CI0KEHUE CIIEKTPaIbHBIX IIBETOB, AUCIIEPCHSI CBETA,
€CTEeCTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOrO CIIEKTpa U3ITydeHUs)
10 ONHMCAHMIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHNX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKpYXKarolleM Mupe (B
TOM uucie (pU3NUecKue IBJICHUS B IPUPOJIe: IPUIUBBI U OTIUBBI, JBUKEHHUE IIAHET
ConHeuHOM cucTeEMBI, PEaKTUBHOE ABH)KEHUE )KUBBIX OPIaHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKNE BOJIHBI, IlyHAMH, 3X0, [IBETA TeJl,
ONTUYECKHE SIBJICHUS B IPUPOJIE, OMOJIOTHUECKOe ACHCTBUE BUUMOTO,
yIBTPa(HOIETOBOTO M PEHTTEHOBCKOTO U3TyYeHUMN, ECTECTBEHHBIN paIiOaKTUBHBIN
¢$boH, KOCMUYECKHE TyYH, PAAHOAKTUBHOE U3Ty4eHUE MPUPOIHBIX MUHEPAIIOB,
JeiicTBUE paJiMOAaKTUBHBIX M3JTyY€HUN Ha OPraHU3M YeJIOBEeKa), IPH 3TOM MEPEBOIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yYECHHBIE CBOMCTBA Te U (PU3NUYECKHE SBJICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh TeJla IPU HEPABHOMEPHOM JABUKEHUH,
YCKOPEHHE, IEpEMEILEHNE, TyTh, YIJIOBast CKOPOCTh, CHJIA TPEHUS, CUJla YIPYTOCTH,
CHJIA TSDKECTH, YCKOpeHHe CBOOOIHOTO MaIeHUs, BEC Tella, UMIYJIbC TeNla, UMITYJIbC
CHWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTh, OTEHIHaIbHAsL SHEPTHs TeJa, MOAHITOr0
Ha/Jl IOBEPXHOCTHIO 36MJIM, IOTEHLUAJIbBHAS DHEPIUS CKATOM MPYKUHBI, KHHETUYECKAS



SHEPTHs, MOJIHAS MEXaHHYEeCKasi SHEPTHsl, IEPUOJI M YacTOTa KoJIeOaHuH, JUTHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, I0KA3aTeJIb IPETOMIICHUS
Cpezpl), IpY ONMCAaHUH MPABUIIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, 0003HAYECHUS U €TUHUILIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (POPMYJIbL,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTHMHU BEIUYHMHAMU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUe SBICHUS U MPOLIECCH, HCIIONbB3YsI 3aKOH
COXPaHEHMsI SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLIUII CYIIEPIO3UIIUU CHJI,
NPUHIUI OTHOCUTENBHOCTHU [ anuiesi, 3akoHsl HproTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAKEHMSI U MPEJIOMJICHHSI CBETA, 3aKOHBI COXPAaHEHMS 3apsiI0BOr0 U
MacCOBOI'0 YHCEJ MPU AAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

O0BSICHATH (PU3NUECKUE TPOLIECCHl M CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTYyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUIHHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX 1IaroB ¢ ONOPOi Ha 2—
3 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SABICHUN, PU3NUIECKUX 3aKOHOB MIIH
3aKOHOMEpPHOCTEH;

pemarh pacyéTHbIE 3aa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3Ys
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3UUECKUE BEIMYUHBI: HA OCHOBE aHAIN3a
YCIIOBHS 33J]auyl 3aIIMChIBaTh KPAaTKOE YCIOBUE, BBISBIIATh HEOCTAIOIINE W
N30BITOYHBIE TAaHHBIE, BEIOMPATH 3aKOHBI M (DOPMYJIbI, HEOOXOJUMBIE JIJIsl pEIICHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATUCTUYHOCTD [TOJYYEHHOTO 3HAUCHHS
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh IPoOJIEMbl, KOTOPbIE MOXKHO PEIINUTh NP MOMOIIH (PU3NIECKUX
METO/I0B, MCIIOJIb3Ysl OIMCAHUE UCCIIEJOBAHUS, BBIACIATH IPOBEPSIEMOE
NPEIOI0KEHNE, OIICHUBATH NMPABIIIBHOCTH TMOPSIKA TIPOBEICHHSI UCCIICI0BAHUS,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOJCHUN U ONBITOB;

MPOBOJIUTH OTBITHI IO HAOIIONEHUIO (PH3MUECKUX SBICHUN MM (PH3MUECKUX CBOMCTB
Ten (M3y4eHHe BTOpOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs! SHEPTHH, 3aBUCUMOCTh
nepuoJia KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl rpy3a M AKECTKOCTH MPYKUHBI U
HE3aBUCHMOCTbH OT aMIUTUTYbI MaJIbIX KOJIeOaHHH, PSIMOJIMHEHHOE PaCpOCTPaHEHNE
CBETa, pasJIokKeHHne OeI0ro CBeTa B CIEKTpP, U3y4eHUE CBONCTB H300pakeHUs B
IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs IIpeIMeTa B COOMpaAroLIeil TnH3e,
HaOJII0IeHUE CIUIONIHBIX M JTMHEHYAThIX CIIEKTPOB U3IYUYEHUS): CAMOCTOATEIbHO
coOuparh yCTaHOBKY M3 N30BITOYHOIO HAaOOpa 000pyA0BaHUS, OIUCHIBATH X0 ONbITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

MIPOBOIUTH MTPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpeIeTIsis CpeiHee
3HaueHUE U3MepsieMOo BeIMUUHBI ((POKYCHOE pacCTOsIHUE COOUparoIel IMH3bI),
000CHOBBIBAThH BHIOOP CrIoco6a nu3mMepeHus (M3MEpUTEILHOTO MPUO0pa);

IIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BEJTMYMH C UCIIOJIb30BAaHUEM
NPSMBIX U3MEPEHHH (3aBUCUMOCTb ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HauyaJIbHOW CKOPOCTH, NEepHoia KoJIeOaHni MaTeMaTu4ecKoro
MasiTHUKA OT JUTMHBI HUTH, 3aBUCHMOCTH YTJIa OTPAXXCHUS CBETA OT yIJIa aJICHUS H
yIJ1a IpeJoMJICHHUS OT yIila MaJieHns): IIIaHUPOBAaTh MCCIeI0BaHUE, CAMOCTOSITENILHO
coOuparh yCTaHOBKY, PUKCUPOBATh PE3YJIbTaThl MOJYUYEHHOMN 3aBUCUMOCTHU
(bu3nUecKrX BEIUUMH B BUJE TaOIUI] U TpaMKOB, AETaTh BHIBOJBI IO Pe3yJIbTaTaM
UCCJIEJIOBAHMUS,

IPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BEITHMUUH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE TeJia MPH PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOAHOTO MaIeHUS,
KECTKOCTD MPYXKUHBI, KOYPPUIMEHT TPEHUSI CKOJIBKEHUS, MEXaHW4YecKasi paboTa u



MOIITHOCTb, YaCTOTA U MEPHUO/ KOJIeOaHUH MaTeMaTHYECKOTO U MPYKHUHHOTO
MasTHUKOB, OTITHYECKAs CHJIa COOMPAFOIICH JIMH3BI, PAIMOAKTUBHBIN (POH):
IUTAHUPOBATh U3MEPEHUs1, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHSTh
U3MEPEHHUS], CIIENYs IPEII0KEHHON HHCTPYKIIUH, BBIYNCIATh 3HAUEHUE BEJIMUYMHBI U
AQHAIN3UPOBATH MOJIYYEHHbIE PE3YNIbTATHI C YUETOM 3a/1aHHOM MOIPEIHOCTH
HU3MEPEHHUI;

co0JII01aTh MpaBHiIa TEXHUKH O€30MAaCHOCTH MPH paboTe ¢ 1a00paTOpPHBIM
00opyI0BaHNEM;

pas3nn4aTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (PU3MUECKUX MOJIENICH: MaTepruaibHas
TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUCUHBI UCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHETapHasi MOJIEb aTOMAa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S11pa;

XapaKTepU30BaTh MPUHLUIIBI ACUCTBUS U3YYEHHBIX MPHOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOPOI HA UX ONMMCAHUSA (B TOM YHCIIE: CIIUIOMETP, JaTYUKHU OJI0KEHUS,
paccTosHUSL M YCKOPEHHUs, PaKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHYECKUE
CBETOBO/Ibl, CIIEKTPOCKOII, 103UMETP, KamMmepa BuibcoHa), Cosib3ys 3HaHUs O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCII0JIb30BaTh CXEMbI U CXEMaTUUHbIE PUCYHKU U3YUYEHHBIX TEXHUUECKUX YCTPOMICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTHYECKUX IPOLECCOB IIPU PELICHUN y4EOHO--
MPAKTUYECKHX 3aJ1a4, ONTUYECKUE CXEMBI JIIsl IOCTPOEHUS H300pakeHUH B TNIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TPUMEPaX) IPAKTHUECKOTO
UCIONIb30BaHUs (PU3UUYECKUX 3HAHUM B MOBCEAHEBHOMN KHU3HU 17151 0OOeCcTieueHus
0€30MacHOCTH NPH OOPALIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHHUS 3I0POBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO TTOBEJICHUS B
OKpYKaroIleH Cpese;

OCYIIECTBIISATh TOUCK MH(popManuu puznueckoro coaepkanus B lurepuere,
CaMOCTOSITENILHO (POPMYIUPYS MOUCKOBBIH 3aIIPOC, HAXOIUTH MYTH OINPEACTICHUS
JIOCTOBEPHOCTH MMOTYICHHON MH(POPMAITUN Ha OCHOBE UMEIOIINXCS 3HAHUN 1
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh IIPY BHIMIOJHEHUH YYE€OHBIX 3aJaHUI HayuYHO--TIONYJISIPHYIO JUTEpaTypy
(bu3nYecKOro cofepxKaHus, ClipaBOUYHbIE MaTepUabl, pecypchl cetu MHTepHer,
BJIAJI€Th MPUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMALMU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HH(pOpMaLUu
U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COAEPHKAHUS, TyOJTNYHO MPEICTABIATh
pE3yJIbTaThl IPOEKTHON WM UCCIIE0BATEIbCKOMN NEATENbHOCTH, IIPH 3TOM IPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT U3y4aemMoro paszena GUu3NKu 1
COIIPOBO’KATh BHICTYIIJICHHE IIPE3eHTAlMEN ¢ yu€TOM 0COOEHHOCTEH ayTUTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bu6nmoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BEMiEcTBa https://m.eds00.ru/7416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPCTATHRIC COCTOAMA BetecTsa https://m.edso00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmorexa [IOK
3.1 M 3
CXAITICCIOT ABIDICHHC https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.2 nu 4 1
HEPHIA, Macca, IIOTHOCTS 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

bubmuorexa [JOK

33 Cuna. Brager o 13 2 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
34 Cuna. Brager orn 10 2 https://m.eds00.ru/7f416194
Wroro no pazueny 30
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bubmuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 ATMOC(epHOe AaBIeHHe 4 https://m.edso0.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 5 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 17
Pa3nes S. PaGora 1 MOIIHOCTH. DHEpPIus
bu6mmoreka [IOK
>1 Paora i mowmocTs 2 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hlpoctere MexarH3MEI 2 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexanirieckas oHepris 2 1 https://m.edso0.ru/7f416194
Hroro no pasaeny
PeszepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsSIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zpnen 2. Mexanuveckne KoJe0aHUSA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHECKHE KOTICOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHH'CCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMarHUTHOE TOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
bu6mmoreka [IOK
41 2
3aKOHLL pacHpOCTPAHCHHA CBCTa 0 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 bubnuoreka [IOK



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

bubmuoreka [JOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paznen 5. KBanToBbBI€ sIBJIEHMSI
bu6mmoreka [IOK
51 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoeune atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMreparypsl"
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
VYpoxk-uccienoanue "l[IpoBepka
6 TUIIOTE3bI: JAJILHOCTh MOJIETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBI>KeHUE YaCTHUII BEIICCTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
1 BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
«IlepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHuueckoe TBUKEHHE.
12 PaBHOMEpHOE ¥ HEpaBHOMEpPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
13 CKopocTs. EMHHLEL CKOpOCTH https://m.edsoo.ru/ff0a079c
14 Pacyer nmyt 1 BpeMEeHM BUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 o0beMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
MJIOTHOCTH TBEPIOTO TEJay»
18 Pemenue 3amad mo teme "[l1oTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3auMoeicTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



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

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenne tarorenus. Cuuaa TIKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenne bubmorexa OK

e ' | https://m.edsoo.ru/ff0al1778
3ama4 o treme "Cua TsHKeCTH

93 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenune cui. JluHaMOMET

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTn

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HalpaBJIE€HHBIX
26 10 OJTHOM TPSIMOI bubmorexa HOK
. P ’ https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIAs CHIT

97 Pemenne 3amau mo teme
"PaBHonelicTByromIas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3ydyeHue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJILKEHUS OT CHIILI JaBJIEHUS U bubmorexa [JOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cunel»

33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenada naBieHus! TBEPALIMU

35 Tenpal\iln xclil KOCTSIMH U FfsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBieHue B )KUJAKOCTH U Tase, bu6mmoreka [IOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnuoreka [IOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnmuorexa [JOK



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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenne
48 BBITATKUBAIOIIEH CUIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHUPOBAHUE JIOAKU U
onpeereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bu6mmoreka [IOK



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

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «/laBrieHue TBepIBIX TEN, JKUIKOCTEH

Y Ta30B»
bubmuorexa [JOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 [Ipoctele MexaHU3MBI. Phryar.

PaBHOBecue cun Ha peiyare
Pbryaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau o Teme «Y cloBus bu6mmorexa [IOK
PaBHOBECHS pbl4yara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
mortaHocTh, KITT" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



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
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKIIOHHON
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o Teme "MexaHndeckoe JBIKeHHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCcTHIL
9 Buytpennss sneprusi. Crioco06st 1 bubnuoreka [IOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIIBI pabOTHI TEMIOBBIX

nsurareneid. [lapoBas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro aBuraress.
TeroBble 1BUraTeNy U 3aiuTa
OKpYXaroen cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpruueckux 3apsiaoB.
33 OnemeHTapHbIi 3apsn. Ctpoenue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma 11 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I 3JleKTpI/Iqec1<oro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsKEeHHbIE TeJrI)a U UX ’ bubmorexa HOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBII
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bubmuoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KA3HU Ha

3emie

https://m.edsoo.ru/ff0acOba
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

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

61

DJeKTpOoABUraTelb NOCTOSIHHOTO
ToKa. Mcronb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpynpoBaHnue u usyueHue
paloThI eKkTpoaBUraTesns"”

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

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onexrporeneparop. Criocoobl
MOJTyYEHUS IIEKTPUICCKOI SHEPTHH.
DJIEKTPOCTAaHIIMM Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonrtponsHas pabora no teme

"DNeKTpuYeCcKue U MarHUTHBIE
sIBJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBeie ssBiaeHusd"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHI/ISI :)I;I[()l;l;z?;fenbﬂme
padoThI padoThI pecypeni

1 MexaHnuecKoe JBIKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBe1it 3akon HeroToHa. BekTop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0z
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubamorexa LIOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOUKH.
AOCOIIOTHO TBEPOE TEIIO. bubmmoreka [JOK
26 .
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpallleHUs
27 MowmenT cuisl. LenTp TspKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHN4eCcKOe IBUKEHUE bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbnas pabora no teme
30 "MexaHHYeCKOe JIBIKEHUE buomorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJbca. YIPYroe u buomorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH bubnuorexa [JOK
32 "
COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koupepenius "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
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JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ffob0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubmmoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Ipy3a»
45 [IpeBpatienue sHepruu npu

MeXaHHYECKHX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

o1

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbnas pabora no teme
"3aKoHBI COXpaHEeHHs. MexaHndecKue
KoJieOaHUs U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIbI0 MOOMIJIBHOTO TeledoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
OneKTpoMarHuTHas IpUpo/ia CBETA.
61 Cxko OIZTI) cBeTa BOJHI;OII:I)IC CBOIiCTBA bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa LIOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpakeHMS CBeTa. 3epKaa.
63 PemeHHep3a,uaq Ha I I/IMCHCI:I)—II/IC bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHoe BHyTpeHHEE OTPAKEHHE CBETA.
65 chonwmszzle HOHHorpo BHYTPEHHETO bubmrorexa LIOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaXEHUS B ONTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabdota "HccrnenoBanme



https://m.edsoo.ru/ff0b2abe
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3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

68 Jlua3zel. OnTudeckas CHia JIMH3BI bubmorexa [JOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne n300pakeHMiA B TMH3AX bubmorexa OK

https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
PaTopHai p P . bubnunoreka LIOK
70 (hOKYCHOTO PAacCTOSIHUS H ONITHYECKOM
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI

7 Ypok-koupepenius "OnTudyeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"

Pa3noxxeHue 6enoro ceera B CEKTp.

74 Omneitel HetoToHna. Croxxenue bubnuotexa [JOK
CIEKTpaIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
pasyoXeHuto 6e10ro cBeTa B CIEeKTp U

but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJIIOICHNH Yepe3 [BETOBhIC
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALICHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0clb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 1/13131 CHI/IS(Ib Bpn ; oze Mﬂe 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'0 U MacCOBOTO bubmorexa [TOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBA3U aTOMHBIX saep. CBsa3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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

89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepenus "SAnepHas
sHepreTuka. JleicTus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KoHntposbHas paboTta 1mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBieHUS"

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie nmpouecco”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ Ka4YECTBCHHBIX 33]1a4 110
teme "KIIJI anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaToprle P a6o"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMH 110 TeMe "KBaHToBas u 1
sanepHas gpusnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOU
0TBETCTBEHHOCTHIO «IPODAY; AkunonepHoe o61mecto «M3narenbcTBo
«IIpocBemenue»

» ®usuka, 9 xnacce/ [leppimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiecTBo «M3aaTebcTBO
«IIpocsemienue»

» Gusuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kiacc/ [epsimkun U.M.,

HBanoB A.U., AkuronepHoe obmiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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






