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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOILEro 0Opa30BaHMs COCTABJICHA HA OCHOBE MOJO0KEHUN U
TpeOOBaHUN K peE3ylbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOH 0Opa30BaTeNbHON MPOTPaMMBbI,
npencrasieHHbix B ®I'OC 00O, a taxke ¢ yuéroMm QenepanbHON paboyeil mporpaMMbl BOCHUTAHUS WU
Konuenuuu npenoaasanus yueoHoro npeaMera «Ousmnxa.
Conepxanue mnporpaMmbel 10 (U3MKEe HampaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM
I'PaMOTHOCTH OOYYarOIIMXCsl U OpraHU3alyio U3ydyeHus GU3UKU Ha JIeATeIbHOCTHON ocHoBe. B mporpamme mno
¢u3nuKe Yy4YUTHIBAIOTCS BO3MOXXHOCTU y4yeOHOro mnpenmera B peanusanuu TpeboBanuiik @I'OC OOO k
IUTAHUPYEMbBIM JIMYHOCTHBIM U METAlpPEAMETHBIM pe3yjbTaTaM OOYyYeHHs, a TaKKe MEXIPEJAMETHbIE CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.
IIporpamma 1o ¢u3uKe ycTaHaBIMBAET paclpejeieHrue y4eOHOro marepuaia mo rojaM odydeHus (1o
KJlaccaMm), MpeylaraeT NPUMEPHYIO IOCJIEJOBATEIbHOCTh M3YYEHHUS TEM, OCHOBAHHYIO HA JIOTMKE pa3BUTHUSA
IIPEMETHOrO COJIEpKaHUs U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuxcsl.
[Iporpamma no ¢u3uke pa3paboTaHa ¢ LENTbI0 OKa3aHHUS METOJUYECKON IMOMOIIHM YUYHUTENIIO B CO3JaHUH
paboueil mporpamMmsl 10 y4eOHOMY IIpEIMETY.
®uszuka sABISIETCS CUCTEMOOOPa3yIOIIUM JJIi €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, IOCKOJIBbKY
(bu3nyeckre 3aKOHBI JIeXKaT B OCHOBE IIPOLECCOB U SIBICHUH, N3yyaeMbIX XUMHUEH, Onooruei, acTpoHOMuUe u
¢dusnueckoil reorpadueli, BHOCHT BKJIAJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, MPEAOCTaBIsICT Hamboliee
sICHble 00pa3libl IPUMEHEHUSI HAYYHOT0 METO/1a MIO3HAHUs, TO €CTh CII0C00a MOJyYeHHsI JOCTOBEPHBIX 3HAHUHN O
MHUDE.
OnHa U3 IVIaBHBIX 33734 (U3MUECKOro 0Opa3oBaHUs B CTPYKType OOLIEro oOpa3oBaHMs COCTOMT B
(bopMHpPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH M HHTEpEca K HayKe Y 00yJaromuxcsi.
N3yuenune ¢u3uku Ha 0a30BOM ypOBHE HpEAINOIaraeT OBJaJEHUE CIEAYIOUIMMH KOMIIETEHTHOCTSMH,
XapaKTEepU3YIOIIUMU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:
® HAy4YHO OOBSACHATDH SBIICHMUS,
® OLIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;
® UHTEpNpPETUPOBaTh JaHHBIE W MCIOIb30BaTh HAay4YHbIE JOKAa3aTEIbCTBA ISl MOJIyYEHUs
BBIBOJIOB.
Henmn wm3yuenus (U3MKM Ha YpPOBHE OCHOBHOTO o0mIero oOpa3oBaHus ormpeneneHsl B KoHuenuu
npenoaaBaHusi yaeOHoro npeamera «®dusuka» B 00pazoBaTenbHBIX opraHuzanusx Poccuiickoit denepanuu,
peanu3ylolmMX OCHOBHBIE 00IIeo0pa3oBaTeibHble MPOTPaMMBbl, YTBEpKIEHHOM pemenueM Kosteruu
MunuctepctBa npocBetnieHus: Poccuiickoit @eaepanuu (mporokod ot 3 aexadpst 2019 r. Ne [1K-48H).
Hean nzyyenus pu3nku:
e puoOpeTeHrEe UHTEpeca U CTPEMIIEHUSI 00YyJaIOIKUXCsl K HAYYHOMY M3YyUEHUIO IPUPO/IbI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

® Da3BUTHE MPEACTABICHUN O HAyyHOM METO/I€ MO3HaHUS U (OPMHUPOBAHHE MCCIEIOBATEIHCKOIO
OTHOILIEHHUS K OKPYXaIOLIUM SIBJICHUSM;

e (opmHupoBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa HW3Y4YEHHs] OCHOB CTPOEHMSI MaTepUu M
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DM3HKH;

e (opMupOBaHME NPEACTABICHUN O PO (PU3UKHU JJIST pA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHII;

e pa3BHUTHE IMPEJICTaBICHUH O BO3MOXHBIX cepax Oyaymel mnpodeccuoHaTbHON N1eATeNbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlajbHeeMy 00y4eHHIO B 3TOM HAlpaBICHUH.
JlocTi)KeHHe STHX Iesel mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOIO o0IIero oOpa3oBaHUS
o0ecrneunBaeTcs peleHueM CleAyoIuX 3a1ay:
e npuoOpeTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUU BELIECTBA, O MEXAHWYECKHX, TEIJIOBbIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONHUCHIBAaTh U OOBACHATH (PU3MUYECKHE SBJICHHUS C HCIHOJIb30BAHUEM
MIOJIyYE€HHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pacu€THBIX 3a/ad C MCIOJIb30BaHUEM (UINYECKUX
MoJiesIel, TBOPYECKHUX M TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUH HAOIIOAATH MPHUPOIHBIC SBJICHUSA U BBIIOIHATH OMBITHI, JJA0OpaTOpHbIe pabOTHl U
HKCIIEPUMEHTAIbHbIE UCCIICAOBAHMS C UCTIOIb30BAHUEM U3MEPUTEIBHBIX PHOOPOB;



e O0OcBOcHHE MPUEMOB pabOTHl ¢ MH(popMmaruend (GpU3NYEcKoro coaepkaHus, BKIOYas MHPOPMAIHIO O
COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OlICHUBaHNE NH(HOPMAITUY;
® 3HAaKOMCTBO cO cdepamu TpoecCHOHATBEHON JCATENHHOCTH, CBSI3aHHBIMH C  (U3UKOH, W
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIDKEHHSIX (PH3MUECKON HAYKH.
Ha u3ydenue ¢usuku (0a30BbIli ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi OTBOIUTCS 238
4yacoB: B 7 Kkiacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B Hezenmo), B 9 kiacce — 102
qaca (3 Jaca B HEJIETII0).

[Ipennaraemeiii B mnporpamme 1o ¢uU3MKEe IMepedyeHb J1adopaTOpHbIX pPadOT U  OMBITOB HOCHUT
PEKOMEHIATENIbHBIA XapaKkTep, YUUTellb JejaeT BHIOOp MPOBEACHHS JTa00paTOPHBIX padOT M OMBITOB C YUETOM
WHIUBUAYAIBHBIX OCOOEHHOCTEH OOydaroluXxcs, CHUCKAa HSKCIIEPUMEHTAJIbHBIX 3aJaHHii, MpelgaraeMbix B
paMKax OCHOBHOT'O T'OCYAapCTBEHHOTO SK3aMeHa 10 (PHU3HKe.

COILEPKXAHUE OBYYEHUSA

7 KJIIACC

Paszpnen 1. ®dusuka u e€ poJib B IO3HAHNH OKPY:KAIOLIEro Mupa.

dusnka — Hayka O mpupojae. fABinenus npupoabl. DU3MUECKUE SBICHUS: MEXaHUYECKHE, TEIUIOBbBIE,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Odusndeckue BenuuHMHBL. M3Mmepenue Qusndeckux BenuuuH. Pusmueckue mpuOopsl. [lorpemHocTs
n3MepeHuil. MexyHapoaHasi cucteMa eAMHULL.

Kak ¢u3uka u apyrue ecCTeCTBeHHbIC HAYKH U3YYalOT MPUPOy. ECTeCTBEHHO-HAYIHBIH METOT MO3HAHUS:
HaOIIo/IeHNe, MOCTAaHOBKA HAayYHOTO BOINPOCA, BBIIBMXKEHUE TUIOTE3, HKCIIEPHUMEHT IO MPOBEPKE THIIOTE3,
o0BsiICHEHHE HAa0MF01aeMoTo sABieHus. Onrucanue GU3NISCKUX SBICHUHN C IIOMOIIBI0 MOJICTICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, SJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. ®usnueckue TpuOOPHI U MPOLEAypa NPSMBIX U3MEPEHH aHATOTOBBIM U LIU(PPOBBIM MTPHOOPOM.

Jlabopamopuwvie pabomol u onvimol.

Onpenenenne HeHsbl JeNIeHUs MIKalIbl K3MEPUTEIBLHOTO pUoOopa.

N3mepenue paccTosHUM.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Ornpenenenue pa3MepoB MajbIX TeJ.

N3mepenne Temneparypsl Py MOMOIIHN KUIKOCTHOTO TEPMOMETPA U TaTUYMKA TEMIIEPATYPHI.
[IpoBenenue wuccienoBaHUsl MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJETA IIAPHUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM O0JIblIIEe, YeM OOoJIbIle BBICOTA ITYCKA.

Pa3nea 2. IlepBoHavyanbHbIe CBeICHHS O CTPOCHHUH BeIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pazMepbl. ONbITHI, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHUE
BElIEeCTBA.

JIBrkeHne yactull BemiecTBa. CBsI3b CKOPOCTH JABWKEHHUS YacTUIl C Temmeparypoid. BpoyHoBckoe
newkenue, nuddysus. BzanmoaelicTBre 4acTUIl BeECTBa: MPUTHKEHNE U OTTAIKMBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH W TBEPABIX (KPUCTAIUIMYECKUX) TEJ.
B3anMocBs3p MeXTy CBOMCTBAMM BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue 6pOyHOBCKOTO TBHYKEHUSI.

2. Ha6monenne nuddys3un.

3. HalGmroneHue siBneHMH, 0OBICHSIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Oruenka quamerpa aToMa METOJOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmnbIThl O HAOJIIOIEHUIO TEIUIOBOTO PaCIIMPEHUS Ta30B.

3. OmnbITB IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPHUTSIKEHUS.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.

Mexanunveckoe aBmxeHue. PaBHOMepHOe U HepaBHOMepHOE ABHKeHUEe. CkopocTh. CpenHsisi CKOpOCTh
MIPU HEPABHOMEPHOM JBUKEHUU. PacuéT myTu v BpeMeHU JIBUKEHMUSL.
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SIBnenune nHepuu. 3aKOH MHEpUMH. B3anumoneicTBue Tea Kak MpUYMHAa U3MEHEHHUSI CKOPOCTH JIBHXKCHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemiecTBa. CBsI3b MIOTHOCTH C KOJMYECTBOM MOJIEKYI B
enuHUIE 00BEMA BEIIECTBA.

Cuna xak XxapakTepucTHKa B3aumojeiicTBus Ten. Cuiia ynpyroctd M 3akoH ['yka. M3mepenue cuisl ¢
MIOMOILBIO TUHAMOMETpa. SIBiIeHue TAroTeHus U cuia TsokecTd. Cuia TSHKECTH Ha APYTrHX IutaHerax. Bec tena.
Hesecomocte. CiiokeHHE CHJI, HallpaBJIEHHBIX 10 OAHOW mpsMoil. PaBHoxelicTByromas cwi. Cuna TpeHus.
TpeHue ckoJIbKEeHUs U TpeHue NoKosl. TpeHne B Ipupojie U TEXHUKE.

Jemoncmpayuu.

Habmroienne MexaHn4eckoro IBUKEHUS Tena.
N3mepenne ckopocTu MpsIMOJIMHEMHOTO JIBUXKEHUS.
Habntoienue siBjeHUs] UHEPIIUH.
Habnronenne u3MeHeHus: CKOPOCTH MTPU B3aUMOJICHCTBUU TeIl.
CpaBHeHME MaccC M0 B3aUMOJACHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.
JIaﬁopamoprle padomout u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS (IIapUKa B KUAKOCTHU, MOJENIH AJIEKTPUYECKOTO
aBTOMOOWJIA U TaK Jiajee).
2. OmpeneneHue cpeHeN CKOPOCTU CKOJIbKEHHS OpyCKa MM IIapuKa 10 HAaKJIOHHOM MJI0CKOCTH.
Onpenenenye MIOTHOCTU TBEPJIOTO TeENA.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (aedopMainuu) MpyKUHBI OT MPUIIOKEHHOU
CHJIBI.
5. OmneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHHS OT Beca Teja M Xapakrepa
COIPUKACAIOIINXCS TIOBEPXHOCTEN.

Pa3znen 4. /laByienne TBEPABIX TeJI, )KUAKOCTEN U ra3oB.

Hasnenune. CriocoObl yMEHbBILIEHUS U yBEIUYEHUs JaBiaeHus. [{aBinenue raza. 3aBUCHUMOCTb J1aBJICHUS Tra3a
oT o0béma, Temneparypsl. [lepenaya naBiaeHuss TBEPABIMU TellaMU, >KUIKOCTSIMH U Trasamu. 3akoH [lackams.
[THeBMaTH4eCKHE MaIIMHBL. 3aBUCUMOCTH JIABJICHUS KUIKOCTH OT TIyOWHBI. ['mapocTraTuyeckuil mapajokxc.
Coobmatomuecs cocyasl. ['uapapinyeckue MeXaHU3MBbI.

Atmocdepa 3emn u atMochepHoe AaBineHue. [IpuunHbl CyIiecTBOBaHUS BO3IYIIHOM 000I0YKH 3eMIIH.
Omnseir Toppuuennu. M3mepenue atmocdepHOro naBieHusi. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBICHHS OT BHICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 11t usmepenns atMochepHOro JaBiIeHHUS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX TeJo. BeITankuBaromias (apxuMezoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BozayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIEPATYPBI.

[lepenada naBneHUs KUIKOCTHIO U Fa30M.

Coobmatrommuecs: Cocypl.

I'mppasinueckwmii npecc.

[IposiBnenue nericTBus aTMoc(hepHOTO JaBICHHUS.

3aBUCUMOCTD BBITAJIKHUBAIOIIEN CHIIBI OT 00BbEMaA MOTPYKEHHOM YaCTH Teja U MIIOTHOCTH KHUIAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue miuaBaHMs TeN: IUIABaHUE WM TIOTPYKEHUE Tell B 3aBUCUMOCTH OT COOTHOLIEHUS
IUTIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOrpyXKEHHOM B )KUIKOCTh YAaCTH TeJa.

2. OmnpeneneHue BHITAIKMBAIONICH CUIIbI, IEUCTBYIONIEH HA TEJO, MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAKOUIEH CHJIbI, IEMCTBYIOIIEH Ha TEIO B >KUAKOCTH, OT MacChl

Tena.
4. OnbpIThl, JEMOHCTPUPYIOIIHE 3aBHCUMOCTh BBITAJKUBAIOIICH CHJIbI, JIEUCTBYIOIIEHM HAa TEIO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TEJA U OT MIOTHOCTH XKUJKOCTH.

5. KoHncTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONpe/ieleHue e€ rpy30M0AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunudeckast pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, O6J0K, HaKJIOHHAs! TIOCKOCTh. [IpaBuiio paBHOBecust pbryara. [Ipumenenue
MpaBWJIa PaBHOBECHUs pblyara K OJIoKy. «3omoToe mpaBmwio» Mexanuku. KIIJ[ mpocTeix MexanusmoB. IIpocTeie
MEXaHHU3MBbI B OBITY U TEXHHKE.

ouhewNPE
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Mexannueckas sHeprus. KuHermueckas W mnoTeHuuanbHas sHeprus. lIpeBpamieHne ogHoro Buzaa
MEXaHUYECKON PHEPTUU B APYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Tlpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue pabOTHl CUJIBI TPEHHUS TPU PABHOMEPHOM JABIDKEHHH Tella IO TOPH30HTAIBLHOU

MTOBEPXHOCTH.

2. MHccnenoBanue ycioBUi paBHOBECHUSA pblyara.
N3amepenne KIIJI HakTOHHOM TJIOCKOCTH.
4. NM3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.

w

8 KVIACC

Paznen 6. TerioBble siB1eHHS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca m pasmepsl
aTOMOB M MOJIEKYJI. ONbITHL, OATBEPKIAIOLINE OCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

Mopnenu TBEPAOro, KUIKOTO U Tra3000pa3HOro coctosiHui BemlecTBa. Kpucramnumdyeckue u amopgHbIe
tena. OOBSICHEHUE CBOWCTB Ta30B, KHIKOCTEH M TBEPABIX TEN HAa OCHOBE IIOJIOKEHUI MOJEKYJISPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KalWUISIPHBIE ABJICHUS. TEeII0BOE paCIIMPEHHUE U CKATHUE.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOIO JBMKEHMS YacTHll. BHYTpEeHHsIsI SHeprus.
CriocoObl U3MEHEHHsI BHYTPEHHEW SHEpruu: Teluionepeaada U coBeplieHue paboTel. Bumel Temmonepenauu:
TEIIONPOBOJHOCTh, KOHBEKIMUS, U3TYyUCHHUE.

KonnuecTtBo TemnoTsl. YjaenpHas TEIUIOEMKOCTh BelIecTBAa. 1eMIO00OMEH M TEIIOBOE PaBHOBECHE.
VYpaBHenue temoBoro Oananca. [lnaBneHue u oTBepAEBaHUE KPUCTAUIMYECKUX BEIIECTB. YJ€NIbHAs TEIJIOTa
wiaBnenus. [TapoobpazoBanue u xonneHcamus. Vcnapenue. Kunenue. Y aenbHasi TemioTa napooOpa3oBaHHUsL.
3aBUCUMOCTh TEMIIEPATypPhl KUIIEHUS OT aTMOC(HEPHOTO AABJICHUS.

BnaxxnocTs Bo3ayXa.

OHeprus ToIIMBA. Y ieJbHasl TEMJI0Ta CrOPaHHUsL.

[Tpunatmne! padoTel TerioBbix asurareneit KIIJ[ teroBoro neuratens. TemnoBeie ABUTAaTENH U 3aliuTa
OKpY>Kalolleu Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpavyuu.

Habmtonenue OpoyHOBCKOTO JABHKEHHUS.
Ha6monenue nuddysum.
Habuntoienue siBjeHnit cMauuBaHMs U KaWJUISIPHBIX SIBJICHUH.
HaGntoneHue TerioBoro pacumpeHust Tel.
W3meHeHue gaBiieHus ra3a Npu M3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKIACHHUH.
[IpaBuna n3amepeHus TeMrepaTypsl.
Bunael Terionepenayn.
OxJaxieHre Ipy COBEpUIEHUH PabOThlI.
HarpeBanue nipu coBepiiieHHH padOThl BHEITHUMH CHUJIAMH.
. CpaBHEHME TEIUIOEMKOCTEN Pa3INYHBIX BELIECTB.
. Habmoienne kuneHus.
12. HabntoieHne MoCTOsIHCTBA TEMIIEPATyphl MPH TUIABJICHUU.
13. Moaenu TeIIOBLIX ABUTATEIICH.
Jlabopamopuvie pabomsl u onsimol.
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSI.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM WM caxapa.
OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUIKOCTEH U TBEPABIX Tel.
Onpenenenue 1aBIeHNs BO3AyXa B OasIOHE MINPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTH JIaBJIEHMSI BO3JlyXa OT €ro oO0bEéMa M HarpeBaHUs WU
OXJIQXKICHHUS.
[IpoBepka rumoTe3pl JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJOMKA JKUIKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIeparypsbl.
7. HaOmronenwe u3MEHEHHUSI BHYTPEHHEW HHEpruM Tela B pe3yibTaTe Temionepeaadyn U paboThl
BHEIIHUX CHUJIL.
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HccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.
9. OmpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU TEIUNIOOOMEHE C HarpeTbiM
METAITUYECKUM LIUITUHAPOM.

10. Omnpenenenue yaeabHONU TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mnpoiiecca UCHapeHusl.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Ompenenenuie yeabHON TEIUIOTHI TUIaBJICHUS JIb/IA.

Pa3znen 7. JjekTpryeckre 1 MATHUTHbIE SIBJICHUS.

Onektpuzanusi Ted. J[Ba pona sneKTpuUYecKUX 3apsiaoB. BzaumonelcTBHe 3apsiKEHHBIX Tel. 3aKOH
Kynona (3aBHCUMOCTb CHJIBI B3aUMOJEUCTBUS 3apsDKEHHBIX TeNl OT BEJIMYMHBI 3apS0B U PACCTOSHUS MEXKIY
TeJIaMu ).

DnexTpuueckoe none. Hanpssk€HHOCTD AyieKTpudeckoro mofst. [IpuHiun cynepno3uiuuu 3MeKTPHUIeCKUX
noJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsiioB. OJeMEHTapHBIA dyiekTpuueckuilt 3apsin. CrpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsia.

DNEeKTPUUECKUNA TOK. YCJOBHSI CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKA. MICTOUHHMKHM MOCTOSHHOTO TOKA.
JIefcTBUSI 2IEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B KHUJIKOCTAX U
razax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuyeckoe HanpsikeHue. ConpoTUBIIEHUE MPOBOAHUKA. Y ACIIBHOE
COIpOTHBIIEHUE BemiecTBa. 3akoH Oma g yuyactka 1enu. [locnemoBarenbHOe U MapalljieIbHOE COSIUHEHUE
IIPOBOJHUKOB.

PaGota 1 MOIIHOCTH 3eKTpUUEcKOro Toka. 3akoH Jxoymns—Jlenma. DnekTpudyeckue Henu u noTpeduTenu
aNeKTpuyecKkoil sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctosinHbie MarHuTHl. B3anMonelicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe mosie. MarHutHoe moiie
3eMyid U €ro 3HauyeHue M Ku3HM Ha 3emie. OmnbiT Opcrena. MarHuTHOEe MoJie 3JIEKTPUYECKOrO TOKa.
[IpumeHeHne »HIIEKTPOMArHUTOB B TexHHKe. JlelicTBMe MAarHMUTHOTO TMOJS Ha MPOBOJAHUK C TOKOM.
DNeKTpOoABUTaTENb IOCTOSHHOTO TOKA. Vcrionb30BaHue 3JIEKTpOJIBUraTeNell B TEXHUUECKUX YCTPOMCTBAaX U Ha
TpPaHCIOPTE.

Onpitet @apanes. SBneHue daeKTpoMarHUTHOW WHAYKIUU. [lpaBwio JleHma. DnekTporeHeparop.
CriocoObl MoTy4eHHsI ANEKTPUUECKON SHEPTUU. DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HICTOUHUKAX SHEPIUU.

Jemoncmpayuu.

OnexTpusanus Tel.
JIBa posia JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U JEHCTBUE DIIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHAYKIIHS.
3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
IIpOoBOAHMKY M TUAIEKTPUKH.
MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JIencTBUA 2IEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUIN TOK B JKUJKOCTH.
. "'a30BbIi1 pa3zps.
. I3Mepenue cuibl TOKa aMIIepMETPOM.
. I3Mepenue a1eKTpUYeCKOro HaNpsKEeH!sI BOJIbTMETPOM.
. PeoctaTt u Mmara3uH conpoTuBIEHUN.
. B3aumopelicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHye HEBO3MOKHOCTH pa3JI€lIeHHUs [TOJIFOCOB MarHUTA.
. MonennpoBaHre MarHUTHBIX TOJIEN TOCTOSTHHBIX MarHUTOB.
. OnbIT Opcrena.
. MaruuTHOe 1osie Toka. DIeKTPOMarHmr.
. JlelicTBE€ MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.
. DNeKTpoABUTaTENb MOCTOSIHHOTO TOKA.
. UccnenoBanue sBIE€HUS 3J1EKTPOMAarHUTHON UHAYKLINU.
. OnbiThl Dapajes.
. 3aBUCHMOCTb HAIlpaBJIEHUsI UHIYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BO3SHUKHOBEHMSI.
. DJeKTporeHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopuusie pabomot u onvimel.

OnbITHI 10 HAOTIOCHHUIO SIIEKTPU3AIUH TeTl HHIAYKIIMEH U MPU COMPUKOCHOBEHUH.

HccnenoBanue necTBUS AIEKTPUUECKOTO TOJIS Ha TPOBOIHUKYU U AUDIIEKTPUKH.

COopka 1 mpoBepKa padOThI STEKTPHUECKOH IETH MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3MepeHune U peryampoBaHue HAPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U

HaIlpsKEHUS Ha PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIIME 3aBHUCHUMOCTb 3JEKTPUYECKOTO COMPOTUBIICHUS IPOBOJHUKA OT €ro

JUIMHBI, TUIOLIAU TONEPEYHOr0 CEUEHHS U MaTepHala.

[IpoBepka nmpaBuiIa CIIOKEHUS HANIPSKEHUN IIPU TIOCIIEI0BATEIIBHOM COEJMHEHUU JBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia Jisl CUIbI TOKA MIPU NapaAJIEIIbBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenne padOTHI AEKTPUUYECKOTO TOKA, HIIYIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIHOCTH IEKTPUUECKOr0 TOKA, BBIIEIAEMON Ha pE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT HAIIPSKEHUS HA HEM.

13. Onpenenenue KIIJ] narpesares.

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

15. M3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB MIPU UX OOBbEIMHEHUH U Pa3JICTICHUN.

16. MccnenoBanue AeHCTBUS 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aMMOJICUCTBHS KATYIIKH C TOKOM U MarHuTa OT
CWJIBI TOKA U HAIlpaBJIEHUS TOKA B KAaTYIIKE.

18. 3yueHune neCTBHUSI MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue v u3ydeHue paboThl AIEKTPOABUTATEINS.

20. Uzmepenue KIIJ[ anexTpoaBUraTebHOM yCTaHOBKHU.

21. OnpITBl TIO MCCICIOBAHUIO SIBJICHHS DJIEKTPOMArHUTHOM WMHIYKIHMH: HCCIEJOBAaHUE HW3MEHEHUH
3HAQUYEHMS U HAMPABJICHUS UHAYKIIMOHHOI'O TOKA.

oukwnNR
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Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe nBHkeHue. MarepuanbHas Touka. CucreMa otcuéra. OTHOCUTENBHOCTh MEXaHUYECKOIO
nBUKEeHMs. PaBHOMepHOE NpsMonuHeiiHOe ABukeHne. HepaBHOMepHOE npsiMoinHeliHOe NBHKeHue. CpenHsist U
MIHOBEHHAs1 CKOPOCTb TeJIa TP HEPABHOMEPHOM JIBUYKEHHUH.

Yckopenue. PaBHoyckopeHHOe mpsiMosinHeHoe nBmxenue. CBoboaHoe nagenue. OnbITol [anues.

PaBHOMepHOEe nBWKEeHHE 1O OKpykHOCTH. Ilepuon u wacrora oOpamenus. JluHeiHas u yrioBas
CKOpOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

[IepBr1it 3akoH Herorona. Bropoi 3akon Herotona. Tperuit 3akoH Herorona. IIpuHiun cynepnosunun
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJia TPEHUSI CKOJBXKEHUS, CUJIa TPEHUS IOKOS, JPYyrue
BU/IbI TPEHHUS.

Cuna TsKECTHM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHe CBOOOTHOTrO majeHus. [[BuxkeHue IiaHer
Bokpyr CoinHua. IlepBas kocMudeckas ckopocTsb. HeBecoMocTh U neperpys3kH.

PaBHOBecue wmatepuasibHOW TOYKH. AOCOMIOTHO TBEpPAOE Tenmo. PaBHoBecme TBEpAOro TEma ¢
3aKPEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne umnynbca. Mmmynbe cuiibl. 3aKOH COXPAaHEHWS HMMIyJbca. PeakTuBHOE
JBUYKEHUE.

Mexannueckasi paboTa U MOIIHOCTb. PaboTa cui TsSyKecTH, ynpyrocTH, TpeHus. CBsA3b SHEPTruu U paboTHI.
ITorenuumanpHas SHeprus Tena, MOAHATOTO HAJ IOBEPXHOCTHIO 3eMiH. lloTeHuuanbHas >HEprus CKarou
npyxuHbl. Kunernueckas sHeprus. TeopeMa O KMHETHYECKON SHEPrHMHM. 3aKOH COXPAHEHUs MEXaHU4ECKOU
JHEPTHUH.

Hemoncmpayuu.

1. HaOmoneHue MEXaHU4YEeCKOT 0 IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE IyT€l U TPACKTOPHM NBHXKEHHMSI OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX TEl
OTCUéTa.

N3mepenne cKkopoCTH U YCKOPEHHUS MPSIMOINHERHOTO ABUKECHUS.
4. HccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOIO IBUKCHMUS.
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HalGmronenue aBrKeHus Tena mo OKpy>KHOCTH.

HaGmoienne MexXaHWYECKUX SIBICHUN, TPOUCXOASIIMX B cucreMe orcuéra «Temexka» mpu e€
PaBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOMHETa (DHU3HKH.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U IEUCTBYIOIIEH Ha HETO CHIIBI.

HalGmronenue paBeHCTBa CUJT TPH B3aUMOJICHCTBUN TEJI.

HN3MeHnenue Beca Tena npu yCKOPEHHOM JBHKECHUU.

[Tepenaua umnysibca Ipu B3aUMOJEHCTBUH TEI.

. IIlpeobpazoBanusi 3HEPrUM MPU B3aUMOJICHCTBUU TEIl.
12.
13.
14.
15.
16.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHEeHHE UMITYJIbCA IIPU a0COIOTHO YIPYTrOM B3aHMOICHCTBUH.

Habmoienne peakTHBHOTO JBUKCHHUS.

CoxpaHeHHEe MEXaHMUYECKOI SHEPTUH ITPU CBOOOTHOM MaICHHUH.

CoxpaHeHne MEXaHUYECKON PHEPTHHU NIPH IBUKEHUU TeJla M0/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.
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11.

KoncTpyupoBanue Tpakra 1uisi pa3roHa M JajJbHEMIIEr0 PaBHOMEPHOIO JBH)KEHHUS IIAPUKA WU
TEJICKKHU.

Omnpenenenue cpeiHeld CKOPOCTU CKOJBXKEHUS OpyCcKa WM JBHKCHHS IIApHKa MO HAKIOHHOM
TIJIOCKOCTH.

Omnpenenenre ycKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MIOCKOCTH.
HccnenoBanue 3aBHCHMOCTH IIYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBIKCHHH 0€3 HayallbHOU
CKOPOCTH.

[IpoBepka TrUMOTE3BI: €CITU MPU PABHOYCKOPEHHOM JIBM)KCHUW O€3 HAYaIbHOH CKOPOCTH IIYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEeIl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HCCJ’I@I{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenre KodphUIUEHTa TPEHHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne paboOTHl CHUJIBI TPEHHS NPU PABHOMEPHOM JABIDKEHHHM Tejla IO TOPH30HTAIBLHOU
MTOBEPXHOCTH.

Ompenenenue pabOTHl CUJIBI YIIPYTOCTH TPH TOIBEME TPy3a C HCHOJb30BAaHUEM HETMOIABHKHOTO U
MMOABUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3nea 9. Mexannveckne Kos1e0aHusl M BOJHBI.

KonebarenbHoe nuxeHue. OCHOBHBIE XapaKTEpUCTUKU KOJeOaHUN: MEpHOJ, 4YacToTa, aMIUIMTYZA.
Matematuueckuil U pyKUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu KoiaedaTeIbHOM JABIKEHUU.

3aryxaromue kojebaHus. BwiHyxkIeHHble konebanus. Pezonanc. Mexanudeckue BoJHbL. CBoiicTBa
MEXaHUUYECKUX BOJH. [IpomonbHble M momnepeuHble BONHBI. J[JIMHA BOJHBI U CKOPOCTh €€ paciHpOCTPAaHEHUS.
Mexannyeckne BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

ouhkhwNeE

Habmtonenue xonebaHuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmtoienne BeIHYX/IeHHBIX KOJle0aHUIl U pe30HaHca.

PacnipocTpanenue npoJ0iabHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIN).

Habitoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCcTHYECKH pe30HaHC.

.]Iaéopamopubte pabomout u onvimol.

ounhkwNeE

7.

OmnpeneneHne 4acTOTHI U MEpHOAA KoleOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenre 4acToThl U Mepuo/ia KoueOaHuil MpyKUHHOTO MasSTHHKA.

HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHui OIBEIIEHHOTO K HUTHU TPpy3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KOJIeOaHUH MPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a.

[IpoBepka HE3aBUCHMOCTH MEepHOJIa KoJieOaHH rpy3a, MOJBEIIEHHOI0 K HUTH, OT MacChl rpy3a.
OmnbITH, AEMOHCTPUPYIOLINE 3aBUCUMOCTh IMEpPHOJa KOJIeOaHWH MPYXKMHHOTO MasTHHUKA OT MAaccChl
rpy3a 1 )KECTKOCTU IPY’KUHBI.

N3mepenue yckopeHust CBOOOHOTO MaICHHSI.

Pasznes 10. DineKTpOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.



DJIEKTPOMAarHuTHOE TMOJe. DJEKTPOMAarHUTHbIE BOJHBI. CBOMCTBAa 3JI€KTpOMarHUTHbIX BOJIH. [llkama
3JIEKTPOMArHUTHBIX BOJIH. MICroIb30BaHUE IEKTPOMArHUTHBIX BOJIH AJISI COTOBOM CBSI3H.
DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3ydeHue CBOKMCTB 3JIEKTPOMArHUTHBIX BOJH C IMTOMOIIHIO0 MOOMIBHOTO TesnedoHa.
Pa3nen 11. CBeToBbI€ IBJIEHUS.
JIyueBas Mmozenb cBera. Mcrounuku cera. [IpsMmonnnelinoe paciipoctpanenue csera. 3armenus CoaHua
u Jlynsl. OTpaxkenue cBeta. [1nockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.
[Ipenomiienue cBeta. 3aKoH npenomieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnonp3oBanue
IIOJIHOTO BHYTPEHHEI0 OTPAKEHUSI B ONITHYECKUX CBETOBOJAX.
Jlunza. Xon mydeit B nuH3e. OnTudeckas cucrema Qoroarnmnapara, MUKPOCKOIa U Teleckoma. [ a3 kak
ONTHYECKasi CUCTEMA. BIM30PYKOCTh U 1aIbHO30PKOCTb.
Paznoxxenne Genoro ceera B cnekTp. OmnbiTel HhtoToHA. Cll0KEHHE CIIEKTPATBHBIX I[BETOB. Jlmcmepcus
CBETa.
Jemoncmpayuu.
[IpsiMonuHETHOE paclpOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuyenue n300pakeHH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparoieit muH3e.
Xox Jiydell B pacCEenBarOLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Ipunuun neictBus Qoroanmnapara, MUKPOCKOTIA M TEJIECKOIIA.
10 Mopens rnasa.
11. Pa3noxxeHue 6enoro cBera B CIEKT.
12. Tlonyuenue Genoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimut.
1. HccnenoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MaJieHusl.
2. HM3yueHue xapaKTepUCTUK U300paKeHHsI MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBHCHUMOCTH yIJia NPEIOMJIEHHMS] CBETOBOIO Jiyya OT YIJla MaJeHUs Ha TpaHule
«BO3J1YX—CTEKJIO».
4. TlomyuyeHue n300paskeHUH C MOMOIIBI0 COOUPATOIIEH JTMH3BI.
5. OmnpeneneHue POKYCHOTO pacCTOSHUS U ONITUYECKON CUIIbI COOMPAIOILIEH JINH3BI.
6
7.

LN WNE

OMnBITHI IO PA3JI0KEHHUIO OEIOro CBETa B CHEKTP.
OnbITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Paznea 12. KBanToBble sIBJIeHHS.
OmneiTel Pezepdopna u minanerapHas mozaens aroma. Mojens aroma bopa. Mcnyckanue u nornomienue
cBeTa aroMoM. KBaHThI. JInHeNyaTpie ClIEKTpHI.
PannoaktuBHOCTH. Anbda-, 6eTa- u ramma-usnydeHus. CtpoeHue atoMHoOro siapa. HykinoHHas Mozenb
aTOMHOT0 siipa. M3otonsl. PagnoakTuBHble npeBpaiuenus. Ilepuoa nomypacnanga aToMHBIX s€p.
SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsSI0BOIO0 U MAacCOBOTO YMCE. DHEPrus CBSI3U aTOMHBIX S7ep.
Cas13p Macchl ¥ 3Hepruu. Peakunu cunTesa u aenenuns saep. Mcrounuku sneprun ComnHia U 3BE37.
AnepHas sHepreTuka. JlecTBUS paOaKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3iavyuHbIX I'a30B.
CrnexTp Bomopoa.
Ha6monenue tpexoB B kamepe Bunbcona.
Pabora cuéTurka HOHU3UPYIOUUX U3TYUECHUH.
Perucrpanus nznydeHus: npupoOAHBIX MUHEPAJIOB U ITPOYKTOB.
ﬂaﬁopamopubw padomout u onvimol.
1. HabmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

ounkwnNeE



2. HccnenoBanue TPEKOB: H3MEPEHUE YHEPTUU YACTHIIBI IO TOPMO3HOMY ITyTH (TI0 poTorpadusim).

3. H3mepeHue paanoakTUBHOTO (poHAa.

IToBTOPUTENBHO-00001IAKO M MOTYJIb.

[ToBTOpUTENBEHO--0000IIAOIIMKA ~ MOIYJAb TpEAHA3HAYeH Ui CUCTeMaTH3alMd U 00O0OIIeHUs
MPEIMETHOTO COJIEPKAHUS U OIbITa JNEATENIbHOCTH, TPUOOPETEHHOTO MPH HU3YyYEHHH BCEro Kypca (U3HKH, a
TaKXe JUIS MOATOTOBKH K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMeHY 10 (U3UKe 11 00y4aroImuXxcs, BEIOPaBIINX
3TOT y4eOHBIN MpeMeT.

[Ipu u3ydeHHn NAHHOTO MOJIYJS PEaTU3yIOTCS M CHCTEMAaTU3HPYIOTCS BHJIBI JIEATEILHOCTH, HA OCHOBE
KOTOpPBIX OOECIEeUMBAETCS JOCTH)KEHHWE TMPEAMETHBIX W METaNpeJAMETHBIX IUIAHUPYEMBIX pe3yJibTaToB
o0y4yeHus, (OPMHPYETCS €CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIIEJOBAHUS
SIBJIGHUHN MIPUPOBI U TEXHUKH, OBJIA/ICHUE YMEHUAMU OOBSICHITH (PU3NUYECKHUE SIBICHHUS, IPUMEHSS TOTYyYCHHbIE
3HaHUS, pelaTh 3aJ1a4d, B TOM YHCJIE KAUeCTBEHHBIE U 3KCIIEPUMEHTAIILHBIC.

[IpuHIMNUATBEHO JEATENHOCTHBINM XapakTep JaHHOTO paszjenia peanu3yercs 3a c4€T TOro, 4YTO
o0yyJaroImuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IIPe/Iaraercs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWM pacrno3HaBaTh W HAy4yHO OOBICHATH (U3UYECKUE SBICHUS B
OKpY>Karoliel Ipupoe U MOBCEIHEBHON KHU3HH;

UCIIOJIb30BaTh HAay4dHbIE METOIbl HMCCIEAOBaHUSA (PU3NYECKUX SIBICHUN, B TOM 4YHCIE ISl TPOBEPKU
THIIOTE3 U TIOJTYYCHHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH, HAy4yHbIE OCHOBBI HauOOliee BAXKHBIX JIOCTH)KEHUN COBPEMEHHBIX TEXHOJOTUH, Hampumep,
MPAKTUYECKOTO HCIIOJIB30BAaHUA PA3JIMYHBIX HMCTOYHHKOB HSHEPIMM HAa OCHOBE 3aKOHA IPEBpAIlECHUS W
COXPAHEHHUS BCEX U3BECTHBIX BHIOB DHEPIHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

W3yuenne ¢u3MKH Ha YpOBHE OCHOBHOIO o0OIIEro o00pa3oBaHUs HAIPaBICHO HA JIOCTH)KEHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTaTOB.
B pesynbpraTte mzydeHus Gu3MKU HA YpOBHE OCHOBHOTO 0OIIero obpa3zoBaHusi y oOydaromierocsi OyayT

c(OpMUPOBAHBI CIEAYIOLINE JINYHOCTHBIE PE3YIbTaThl B YACTHU:

e 1) naTpHOTHYECKOr0 BOCIIUTAHUSA:

— IPOSIBJIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUIICKON (PM3NUECKOM HayKH;

— LIEHHOCTHOE OTHOILLIEHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3HKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHBHOMY Yy4YacCTHIO B OOCYXJIE€HUHU OOIECTBEHHO 3HAYMMBIX U ITUUYECKUX IPOOIIEM,

CBSI3aHHBIX C IPAKTUYECKUM NPUMEHEHNUEM JTIOCTUKEHUN (HU3UKY;

— OCO3HAHME BaXHOCTU MOPAJIbHO--3TUYECKUX MMPUHIIUIIOB B JESTEILHOCTH YUEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMS:

® — BOCIHPHUATHE 3CTETUYECKHX KauecTB (hPM3MUECKON Hayku: €€ TapMOHUYHOIO IOCTPOEHMS, CTPOrOCTH,
TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

® — OCO3HaHUE LEHHOCTU (PU3MUECKON HAyKH KaK MOIHOTO MHCTPYMEHTAa MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BA)KHEUILIEH COCTaBIIAIOLIEH KYIbTYPHI;

e — pa3BHUTHE HAyYHOU JII0O03HATEIHLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON e TENIbHOCTH;

e 5) dpopmupoBaHus KYJbTYPHI 310POBbS H IMOLMOHAJIBHOIO 0J1ar0NOTy YU

® — OCO3HAaHHE IIEHHOCTH 0e30MacHOro odpasa *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BaXKHOCTU
npaBuil 0E30MacHOrO IMOBENEHUS Ha TPAaHCHOPTE, Ha JOporax, C OSJIEKTPUYECKHMM M TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

e — chOpMHPOBAHHOCTh HaBBIKAa pe(IEKCHM, MPU3HAHUE CBOErO IpaBa Ha OUIMOKY M TaKOro e ImpaBa y
JPYTOro 4ejJ0BeKa;

e 6) TPyI0BOIrO BOCIIUTAHUSA:

® — AaKTUBHOE y4yacTHE€ B PELICHMM MPAKTUYECKHUX 3a7ay (B paMKaX CeMbH, 00pa30BaTENbHON OpraHu3aluy,
ropoja, Kpasi) TEeXHOJIOTMYECKON U COIMAIbHON HalpaBIEHHOCTH, TPEOYIOIUX B TOM YHUCIE U (PU3NIECKUX
3HAHUM;

® — UHTEpeC K MPAKTUYECKOMY U3yUEHHIO MPodeccHii, CBA3aHHBIX ¢ (PUUKOIA;

e 7) 3K0JIOrHYeCKOr0 BOCIIUTAHUS:



e — OpHEHTalUs Ha MpUMEHeHHe (PU3UUECKUX 3HAHUU AJI pelleHus 3a7ad B 00JacTH OKpYXKarouleil cpeasbl,
TJIAHUPOBAHUS MTOCTYNIKOB M OLIEHKU UX BO3MOKHBIX ITOCIEACTBUN JI1 OKPYKAIOIIEH CPEbI;

® — OCO3HaHHeE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTel UX pelieHus;

e 8) aganTanuM K M3MEHSIIONUMCH YCJIOBUAM COIMATBHON U PUPOIHOM Cpeabl:

¢ — MOTPeOHOCTh BO B3aWMOJICHCTBMM TPH BBIOJHEHUH WCCIEAOBAHUH M TPOEKTOB (HU3NYIECKOMH
HaIpaBJICHHOCTH, OTKPBITOCTH ONIBITY U 3HAHUAM JAPYTHX;

® — [OBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSTeIbHOCTD;

e —10TpeOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHUCIIE (OPMYIUPOBATH UJICH, IOHITHS, TUTIOTE3bI O
bu3HYECKUX 00BEKTAX U SBIICHUSX;

e — oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTu pU3uKu;

® — [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUMH;

® — CTpEMJICHHE aHAJIU3UPOBAThH U BBIABIATH B3aUMOCBS3U IPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM YHCJIE C
UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

® — OIIGHKa CBOMX JICHCTBUH C Y4€TOM BIMSHHUS Ha OKPYXAIOUIYI0 CpEIy, BO3MOXHBIX IJIOOAIBHBIX
IOCIIEACTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBOEHHs mporpammbl MO0 (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaromierocst OyayT CcQOpPMHPOBAaHbI MeTANpeIMeTHbIEe Pe3yJbTaThl, BKIIOYAIOLIME I[103HABATEIbHbIC
YHHUBEpCaJbHbIE Y4eOHBIC NEHCTBHSA, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YU4eOHBIC NEHCTBUS, PETYISATUBHBIC
YHUBEpCaJbHbIC YUeOHbIE IEHCTBHUS.

Ilo3HaBaTeIbHbIE YHUBEPCAJIBbHBIC y‘-leﬁl—[l)le JeHCcTBUA

Ba3oBrle JJornyeckue aeiicTBUA .

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHaBJIMBATh CYILIECTBEHHBIHN MPU3HAK KJIacCU(PUKALIUU, OCHOBAHUS JUIsl 0000IIEHUs U CPAaBHEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U IMPOTUBOPEUMS B paccMaTpuBaeMbIX (pakTaX, JaHHBIX U HAOIIOJIEHUSIX,
OTHOCSALINXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH IPUYMHHO--CJIEICTBEHHBIE CBSI3U NIPU U3YYEHUH (PU3UUECKUX SBJICHHUM U MPOLIECCOB, JeN1aTh
BBIBOJIbI C MCIOJIb30BAaHUEM J€AYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUEHHM, BbIIBUTaTh TUIIOTE3HI O
B3aUMOCBSI35X (PU3NYECKUX BEJINUMH;

CaMOCTOSITENILHO BBIOMpaTh croco0 pemieHus yueOHoM Qu3ndeckol 3a1auu (CpaBHEHUE HECKOJIBKHX
BApUAHTOB pelIeHMs, BbIOOp HauOoyiee MOAXOASAIIEr0 € YYETOM CAMOCTOSATEIbHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBUS.

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MIPOBOMTH IO CAMOCTOSITENILHO COCTABJICHHOMY TIIAHY OMBIT, HECIIOXKHBIN (DU3HMUECKUN IKCIIEPUMEHT,
HeOOMbIII0e HcCleA0BaHNEe (PU3HUUECKOTO SBICHHUS,

OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTHh WH(OpMAIHIO, TIOJYICHHYIO B X0JI€ MCCIIECIOBAHUS
WJTU KCIIEPUMEHTA;

CaMOCTOATENbHO  (OPMYIHpPOBATh OOOOIIEHUS W BBIBOJBI 10 pe3yJabTaTaM MPOBEIEHHOTO
HaOJII0JICHHS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE JajibHEIIee pa3BUTHE (PU3MUECKHUX MPOIECCOB, a TAKXKE BBIIBUTATh
MIPEIIOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undopmanmueii:

NPUMEHATh Pa3IMYHbIe METObI, HHCTPYMEHTBI M 3aIpOCHl IPU MOUCKE U 0TOOpe MH(POPMALUU WU
JAHHBIX C YU4ETOM MPEATIOKEHHON YueOHOH U3NUecKoi 3aauu;

aHaAJIM3UPOBaATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh MH(DOPMALIMIO PA3IUYHBIX BUIOB U (HopM
IIPEICTaBIICHMS;

CaMOCTOSITENILHO BBHIOMpATh ONTHMAJIbHYIO (hOpMy mpejacTaBieHus: WH(GOPMALUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, TMarpaMMaMu, MHOM rpauKoi U 1X KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:



B X07i¢ 00CYXJIEeHHs y4eOHOTO MaTepuaia, pe3yJbTaToB J1a0OpaTOPHBIX PabOT U MPOEKTOB 3a7aBaTh
BOMPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMbI M BBICKA3bIBaTh MJICH, HAIICJICHHBIC Ha PEUICHHE 3aa9d U
Moj/IepKaHue 0JIaroXXenaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOU CYXKJIEHUS C CY)KJICHUSMU APYTUX YYACTHUKOB AMANIOTa, OOHAPYKUBATH PA3IHUUE
U CXOJICTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX;

MyOJIMYHO TMPENCTaBIATh PE3yJAbTaThl BBIIOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
UCCIIETIOBAHMSI, IPOEKTA);

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHJIHONW W WHAMBUAYAILHON PabOTHI MPH pEIICHUU
KOHKpETHOU (hU3HUECKOi MpoOIeMBbL;

MPUHUMATh [EIM COBMECTHOM JeATEIbHOCTH, OPraHU30BBIBaTh JEHCTBUS MO €€ TOCTHKEHUIO:
pachnpenenatb poju, 00CyXIaTh MPOLECChl U Pe3ybTaThl COBMECTHOM paboThl, 00001aTh MHEHHUS
HECKOIBKHUX JIFO/ICH;

BBITIOJIHATH CBOIO 4YacTh pabOThI, HOCTUTas KauyeCTBEHHOrO pe3yJibTaTa 10 CBOEMY HAINpPaBJICHUIO U
KOOPJIUHUPYS CBOU JCUCTBHSI C IPYTUMHU YWICHAMHU KOMaH]IbI;

OLICHMBATh KAadyeCTBO CBOET0 BKJIaJa B OOHIMH NPOAYKT IO KPUTEPHUSM, CaAMOCTOSTEIBHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘y.J'IﬂTHBHI)Ie YHUBEpPCAJIbHBIC y'leﬁﬂble JeicTBUSA

Camoopranuszaums:

BBISBJISTH MTPOOJIEMBI B )KU3HEHHBIX W YYCOHBIX CHUTYallUSAX, TPEOYIOMUX I PEIICHUS (PU3NICCKUX
3HAHUI;

OPUEHTHPOBATLCS B PA3NMUYHBIX MOJIXOJaX MPHUHATHS peUleHHd (MHAUBUAYAIbHOE, TMPUHSATHE
pellieHus B TpyMIe, MPUHITHE PEIIeHUI TPYIIoi);

CaMOCTOSITEIIFHO COCTAaBJIATh QJITOPUTM pPEIIeHUS (U3MUSCKON 3a7auyd WM TUTAHA HCCIICIOBAHUS C
y4ETOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBATH MpeJjiaracMbie
BAPUAHTHI PELLICHUN;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJ]L, IMOLMOHAJbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYalluH U IpeJyuIaraTh IJIaH €€ N3MEHEHNS;

OOBSACHATh TMPHUUYUHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) PE3yJbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTUBBI B JIEATENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (PU3MUECKOTO HCCIEIOBAHUS
WIN NIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCSI CUTYallui, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTAaTa LENH U yCIOBUAM;

CTaBUTH ce0s1 Ha MECTO JAPYroro yeioBeka B X0JI€ CIopa WK AUCKYCCHH Ha HAYYHYIO TEMY, TOHUMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HaBaTh CBOE MpaBO Ha OLIMOKY NpH pelieHud (U3NYECKUX 3a/Jay WM B YTBEPXKIEHUSAX Ha
Hay4HbIE TEMBI M TAKOE K€ IIPaBO JPYToOro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHuss B 7 KJjiacce IpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpPaXaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HUCITIOJIB30BATh ITOHATHUA: q)HSI/I‘IeCKI/Ie U XUMUYCCKUEC SABJICHUA, Ha6J'IIO)IeHI/Ie, OKCIICPUMCHT, MOACIIb,
TUMOTEe3a, CIUHUIBI (PU3UYECKHX BEIWYHH, aToOM, MOJIEKYJa, arperaTHble COCTOSHUS BEIIECTBa
(TBE€pmoe, xuaKoe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJUHENHOE), TPACKTOpHs, PaBHOJACHCTBYIOMmAas cuia, Aedopmarus (ympyras, MIacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;

pasnuyath siBiieHUs (nuddys3us, TEIUIOBOE IBUKEHHUE YacTHUI] BEIIECTBA, PABHOMEPHOE IBM)KEHUE,
HEPAaBHOMEPHOE JBUXXCHUE, WHEpLUsA, B3aUMOJICHCTBUE TeEJ, pPAaBHOBECHE TBEPABIX TeEl C
3aKpEeIUIEHHON OCBIO0 BpAIICHHUs, Tepeiavya JaBJICHUS TBEPABIMH TEJIaMH, XHUAKOCTSIMH W Ta3aMH,



aTMOC(pepHOE JaBJIEHUE, IUIaBaHHE TeJ, MPEBPALICHUsS MEXAHWYECKOM SHEpPIruu) MO ONUCAHHUIO MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOIIEM MHpE, B TOM UHUCIE
¢usnyeckue SABICHHUS B NPUPOZAE: NMPUMEPHl IBMKEHUS C PA3IMYHBIMH CKOPOCTSIMH B KUBOW U
HEeXXHBOI Npupoe, eiicTBUE CUIIbI TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJIeHUS
Ha )KMBOW OpPraHU3M, IJIABaHUE PHIO, ppIYaru B TeJe 4eJIO0BeKa, IPHU 3TOM IEePEBOIUTH MPAKTUIECKYIO
3aJauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (GU3UUECKUX SIBICHUI;

OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel M (DM3WYECKHE SIBICHUS, HCIONB3YS (DU3MUYECKHE BEIUYHUHBI
(mMacca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH,
CHUJIa TSKECTH, BEC TeNa, CUjla TPEeHUs, AaBjeHUe (TBEPIOro Tela, XKUIKOCTH, ra3a), BbITAJIKHBAIOILASL
cujia, MeXaHW4yeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHUIMEHT IMOIEe3HOTO0
NEeUCTBUS MEXAaHHW3MOB, KHHETHYEeCKass W IOTEHLHUalbHas SHEpPIus), NpU ONHCAHUHU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMBIX BEIHMYWH, UX 00O3HAYCHUS U €AMHUIBI (PU3MUECKUX
BEIMYMH, HAXOIUTh (OPMYIbI, CBS3bIBAIOIIME JaHHYI (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH IPa)UKU N3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NYECKUE SIBICHUS U MPOLECCHI, UCHOJb3Yys IMPaBUIA CIOXKEHUS
cuil (BIOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena, MPaBUIO PABHOBECHS
ppiuara (010Ka), «30JI0TOE MPABUJIO» MEXAHHKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEpruu, Ipu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMIHUCHIBATh €M0 MAaTEMAaTHUYECKOE BBIPAXKECHUE;
OOBSICHATH (PU3NYECKUE SBJICHUS, TPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHUTYaIUil
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIBIATH MPUYMHHO--CIECICTBCHHBIC CBS3H, CTPOHTH
o0BsicHEHHE U3 1—2 JTOrMYECKUX IIaroB ¢ OMopoi Ha 1—2 M3yueHHBIX CBOIMCTBA (U3MUYECKUX SBICHMUIA,
(U3NIECKHUX 3aKOHA WM 3aKOHOMEPHOCTH;

pewmwatb pacuy€rHble 3agaud B 1-2 AeWCTBUSA, UCHOJNb3ysd 3aKOHBI U (OPMYIbI, CBSA3bIBAIOIINE
¢u3nyeckue BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBMSA 3a/aud 3alUChlBaTh KpaTKOE YCJIOBHE,
MOJICTABIISATh (PU3UUECKUE BEIUYMHBI B (POPMYNIBI M MPOBOIUTH PACUETHl, HAXOJUTH CIPABOYHBIC
JlaHHbIe, HEOOXOUMBbIE JJIS PELICHMs 33]ay, OLEHUBATh PEATUCTUYHOCTh MOJY4YEeHHOH (hu3nyecKkoi
BEJIMYMHBI;

pacrio3HaBaTh IpoOIeMbl, KOTOPbIE MOYKHO PEIHIUTh MPHU MOMOIIN (PU3UUYECKUX METO/0B, B OMUCAHUU
HCCIIEIOBAaHMSI BBIJICNIATh NPOBEPSEMOE MPEINOo0oKEeHHEe (TUIOTe3Y), pa3inyaTth U UHTEPIPETUPOBATH
MIOJTyYSHHBIH Pe3yibTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI ITO €r0 Pe3ylIbTaTaM;
IPOBOJIUTH OMNBITBI IO HAOMIOACHUIO (U3MUECKUX SBICHMA WIM (PU3MYECKHX CBOWCTB Tell:
¢dbopMynMpoBaTh TpOBEpsAEMbIE IPEAINOJIOKEHHUs, COOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOIO
000pyI0BaHUs, 3aIUCHIBAT XO/I ONBITa U POPMYIIMPOBATH BBHIBOIBL;

BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MAacChl Tela, 00bEMa, CHIIbI U TEMIIEPATYPHI C
UCTOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB € yuETOM
3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHU;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEJIMYMHBI OT APYrod ¢ HCHOIb30BAHUEM
NPSIMBIX M3MEPEHHH (3aBUCUMOCTH TYTH PAaBHOMEPHO JBIIKYIIETOCS Tela OT BPEMEHHU JIBUIKCHUS
TeNa, CHJIbI TPEHHsI CKOJIBXKEHHs OT Beca Tena, KadecTBa 0OpaOOTKM MOBEpXHOCTEH Tenm u
HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIONIAIA COTIPUKOCHOBEHHS TEJ, CHIIBI YIPYTOCTH OT YAJHMHECHUS
MPY>KHUHBI, BBITAJIKMBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTu Teja U OT IUIOTHOCTU KHMJKOCTH,
e€ He3aBUCUMOCTU OT IUIOTHOCTH Tella, OT TJyOMHBI, HAa KOTOPYIO IOTIPYKEHO TeNo, YCJIOBUMN
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4acTBOBATh B IUIAHUPOBAHHUU Y4eOHOTO
WCCIIIOBAaHMsSI, COOMpATh YCTAHOBKY M BBINONHATH W3MEPEHUs, CIeays NpeIIOKEHHOMY IUIaHYy,
(buKcupoBaTh Pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BHUJE NMPEIJIOKEHHBIX
TaOIUI] ¥ TPapUKOB, AETATh BEIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHHS,;

MPOBOJIUTh KOCBEHHBIE H3MEpEeHUs (PU3MUYECKHX BEIMYUH (IJIOTHOCTh BEIIECTBA >KUIKOCTH U
TBEPIOTO Tela, CUJIa TPEHHsI CKOJIbKEHHUS, JIaBJICHHUE BO3/1yXa, BHITAJIKUBAIONIAs CHIIA, JEHCTBYOIIAs
Ha TIOTPYXEHHOE B JKUAKOCTH TENO, KO3(PPHUIMEHT IOJIE3HOTO NEHCTBUS MPOCTHIX MEXaHU3MOB),
cliefysl TPEATIOKEHHON MHCTPYKIMM: MPU BBINOJHEHUH M3MEPEHUH coOMpaTh HKCIEPUMEHTAIbHYIO
YCTQHOBKY U BBIYMCIIATH 3HAYEHUE NCKOMOW BETMYMHBI;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;



yKa3blBaTh NPUHIOWNBI JEHCTBUS NMPUOOPOB M TEXHWYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblyar, MOABMKHBIA W HENOJBMXKHBIA OJIOK,
HaKJIOHHAS! TUTOCKOCTb;

XapaKTepu30BaTh MPUHLUIBI JCHCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON Ha
X omnucaHus (B TOM 4YHCIE: TMOALUIMITHUKH, YCTPOWCTBO BOJONPOBOJA, THUIPABIMYECKHUI Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), MCIIOIb3ysl 3HAHUSA O CBOIMCTBAX (PU3NYECKUX
SBJICHUI U HEOOXO0MMbIe (PU3MUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOIUTE TIPUMEPHl (HAXOAWTh HHGPOPMAIMIO O NpUMEpax) HPAKTHYECKOTO HCIIOJIb30BAHUS
¢du3MUeCKUX 3HAHWH B MOBCEIHEBHOHN >KM3HU s oOecredeHus 0e30IacHOCTH NPH OOpaleHHU C
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbSI U COONIOJEHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYLIECTBISATH OTOOpP HCTOYHHMKOB wHH(popManmu B VHTepHETe B COOTBETCTBHH C 33JaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUH U IMMyTEM CpaBHEHHS Pa3IMYHBIX UCTOYHHUKOB
BBIJICIIATH HHPOPMAIIHIO, KOTOPAst SBJISETCS POTUBOPEYUBOM MIIM MOXKET OBITh HEIOCTOBEPHOI;
WCIOJIb30BATh NPU BBHINOJHEHUH Y4EOHBIX 33JJaHUN HAYYHO--TIOMYJIAPHYIO JUTEPATypy (pU3HuecKoro
COZIep)KaHUs, CIPAaBOYHBIE MaTepuallbl, pecypcsl cetd MHTepHeT, Biagerp npuémMamu
KOHCIIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHus HHPOPMAIMX U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE 2—3 HCTOYHHKOB
nHbopManuy (U3UIECKOTO COJEPIKAHHSI, B TOM YHUCIE ITyOJUMYHO JeNaTh KpPaTKHUE COOOIIEHHS O
pe3ynbTaTax MpOEKTOB WM YYeOHBIX MCCIICOBAHUM, IPU STOM IPaMOTHO MCIOJIb30BaTh U3yYCHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HUKH, COMTPOBOKAATH BBICTYIUICHUE MPE3EHTALINEH;

IpU BBINOJHEHUH Y4YEOHBIX NPOCKTOB M HCCICAOBAaHMN pacIpeneNsiTh OOS3aHHOCTH B TpyIIE B
COOTBETCTBHUH C ITOCTaBJICHHBIMU 33J[a4aMu, CJICIUTH 3a BBIMOJHCHUEM IUIaHA JACHCTBHUM, aJIeKBATHO
OLICHUBATh COOCTBEHHBIN BKJIAaX B JEATEIBHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, YUYUTHIBas MHEHUE OKPYKAIOIIHX.

K xoniy oOydyenuss B 8 kijacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPa)kaThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

UCIOJIb30BaTh MOHSTHSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KpUCTAJUIMYECKHME U aMopdHbIe Tela, HACBIIICHHBIH |
HEHaCBILICHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHsS YHEPIUsl, TEIUIOBOU JBUTATENb,
JJIEMEHTApHbI  DJIEKTPUUECKUN 3apsifl, DJEKTPUYECKOE II0JIe, TPOBOJHUKM U  JIUAIEKTPUKH,
ITOCTOSIHHBIN 2JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

pa3nuyath sBIEHHsS (TEIIOBOE pACHIMPEHHE W C)KaThe, TeIulonepeaada, TEIIOBOE PAaBHOBECHE,
CMauMBaHME, KaNWULIPHBIE SBJICHMS, WCIIAPEHUE, KOHACHCALMs, IUIABJICHUE, KPUCTAJUIM3ALMUS
(oTBepaeBaHME), KHUIEHHME, TeIonepeaaya  (TEIUIONPOBOAHOCTb, KOHBEKIMS, HW3Iy4YEHHE),
NEKTpU3aLKs TeJl, B3aUMOIECHCTBHE 3apsiiOB, JEHCTBUS MEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMO/ICIICTBIE MAarHUTOB, J€HCTBHE MarHUTHOTO IOJIS HA MPOBOJIHUK C TOKOM, 3JEKTPOMarHuTHas
MHAYKIMS) [0 OMMCAHUIO UX XapaKTePHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTAHHOE
(bu3nuecKoe SIBICHUE;

pacrio3HaBaTh NMPOSBICHUE W3YUEHHBIX (PU3MUECKUX SBICHUNA B OKPYXAlOIEeM MHpE, B TOM YHCIE
¢usnyeckue ABICHHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KANWUISPHbIE SIBICHUS B NMPHUPOJIE,
KpUCTaJIIbl B mpupoze, uznydenue CoiHua, 3amep3aHue BOJOEMOB, MOpCKHUE Opu3bl, oOpa3oBaHME
pOCBHI, TyMaHa, HHes, CHEra, »JJEKTpUYECKHE SBIECHUS B aTMochepe, DIEKTPUUYECTBO KHUBBIX
OpPraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Ipeid MOIH0COB, pOJIb MATHUTHOTO MOJIS AJIs )KU3HU Ha 3emiie,
MOJIIPHOE CHUSHUE, TP HTOM NEPEeBOJUTh NPAKTUUYECKYIO 3ajadyy B Yy4eOHYIO, BBIJCIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SBIICHUI;

OIMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3MYECKHE SIBICHUS, UCIONb3YS (DU3MUYECKHE BEIMUHMHBI
(TemmiepaTypa, BHYTPEHHSISI DHEpIMs, KOJWYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTb BEIIECTBA,
yAenpHas TEIUIoTa IJIaBJIECHHUS, yAeIbHas TEIUloTa MapooOpa3oBaHUs, yleidbHas TEIUIOTa CrOpaHUS
TOIJIMBA, KOX((UIMEHT IOJE3HOr0 JeHCTBUS TEIUIOBOM MAIIWHBI, OTHOCHUTENbHAS BIAKHOCTh
BO3/lyXa, DJEKTPUYECKUH 3apsal, CHJIa TOKa, »JJIEKTPUUECKOe HampsyKeHUe, COMpPOTHBIICHUE
MIPOBOJIHUKA, YAEIHHOE COMPOTHBIIEHUE BELIECTBA, pPadOTa M MOIIHOCThH AJIEKTPHUECKOTO TOKa), IpU
ONMCaHUM MPABWIBHO TPAKTOBaTh (PM3NYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYMH, OOO3HAUYEHUS U
eIMHUIIB PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUMHY
C IpYTMMH BEJIMYMHAMHU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIUYMH;



XapaKTepu30BaTh CBOICTBA Tell, (PM3HUECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys OCHOBHbBIE MOJIOKEHUS
MOJICKYJISIPHO--KHHETUYECKOW TEOPUH CTPOEHUS BEUIECTBA, NPUHIUI CYNEPIIO3UIIMU TOJel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsana, 3akoH Oma JuIs yyacTka Lienu, 3aKoH J[koymsa—
JleHma, 3aKOH COXPAaHEHHUs OJHEPrHH, MPH OSTOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aMuCchIBaTh €r0 MAaTEMaTHUYECKOE BhIPAKEHHE,

OOBSICHSTh (PU3NYCCKUE TMPOIECCHl W CBOWCTBA Tel, B TOM 4YHCIE W B KOHTEKCTE CHUTYaIuid
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPHUUYUHHO-CICICTBEHHBIC CBSI3U, CTPOHTH
00BbsCHEHHE U3 1—2 JIOTHYECKHUX II1aroB ¢ OMOpor Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUH,
(bu3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adaud B 2-3 JEHCTBUS, HCIOJB3YsSd 3aKOHbI U (OPMYIBI, CBSI3bIBAIOIIME
¢bu3nyecKkre BeJIMYMHBI: HA OCHOBE aHaJlM3a YCJIOBUS 3a/1a4M 3alIUChIBATh KPATKOE YCIOBHE, BHISBISAThH
HEJOCTAaTOK JAHHBIX JJIsi PEIICHUs 3a/ayd, BBIOMPATh 3aKOHBI M (POPMYIBI, HEOOXOAUMEBIE s €6
pellleHrs, MPOBOAUTh pacuéThl M CPAaBHUBATH IMOJIyYEHHOE 3HAU€HHE (PU3NUECKONW BEITUYHUHBI C
W3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOUIM (U3UYECKUX METOJOB, HCIONb3YS
OMKMCAaHUE WCCIEOBAHUSA, BBIICIATH IMPOBEPIEMOE MPEANOIOKEHHE, OICHUBATh IPABUIBHOCTh
MOPSIJIKA TTPOBEICHUS HCCIICOBAHUS, IeTIaTh BBIBOIBL;

MPOBOAUTh OMbBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM (U3UYECKUX CBOHCTB Tel
(KanwUIsipHBIE SIBJICHMSI, 3aBUCHMOCTh JIaBIICHUS BO3AyXa OT €ro o0bEéMa, TemrepaTypbl, CKOPOCTH
mpolecca OCTBHIBAHUS W HArpeBaHUsS NPHU M3IYYCHHH OT I[BETAa H3JIydaromied (IOTJIOMAr0NICi)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TEMIEPATYPhI KUAKOCTU U IJIOWAAN €€ TMOBEPXHOCTH,
NEKTpU3ANMS TEJ W B3aUMOJCHCTBUE OJIIEKTPUYCCKUX 3apsIOB, B3aUMOJCHCTBHE ITOCTOSTHHBIX
MarHuTOB, BU3yallM3alllsi MAarHUTHBIX TMOJIEH MOCTOSIHHBIX MarHUTOB, JACWCTBUS MAarHUTHOTO MOJIS Ha
MIPOBOJHHUK C TOKOM, CBOKMCTBa 3JIEKTPOMArHUTa, CBONCTBA AJICKTPOJBHUIATENSI ITOCTOSHHOTO TOKA):
dbopMynupoBaTh MpOBEpPsAEMbIE MPEANONOKEHHsS, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH XOJI OMBITA B (DOPMYITHPOBATH BHIBOIBL;

BBITIOJHATh TPSIMBbIE M3MEPEHHUS TeMIepaTypbl, OTHOCUTEIHHOW BIAKHOCTH BO3yXa, CHUIBI TOKAa,
HampsDKeHUsT C  WCIMOJIb30BAaHHMEM aHAJOTOBBIX MPUOOPOB M JTATYMKOB (PU3UYECKUX BEIUYHH,
CPaBHHBATh PE3YJITAThI U3MEPEHUH C YIETOM 3aJaHHON aOCOIFOTHON TIOTPEITHOCTH;

MPOBOANTH MCCIEAOBaHNE 3aBUCIMOCTH OJHOM (PM3MUECKOI BETHMUMHBI OT JPYTOi C MCMOIBb30BaHUEM
NpSAMBIX HU3MEPEHHH (3aBUCUMOCTh COMPOTHBICHHS MPOBOJHUKA OT €ro JJIWHBL, IJIOHAAU
MOTICPEYHOTO CEYCHHSI M YACIBLHOTO CONMPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UIYIIETO
4yepe3 TMPOBOJHUK, OT HaMpsDKEHHWS Ha TMPOBOJHUKE, HCCIEIOBAHUE TMOCIEAOBATEIBHOTO H
MapajuIeIbHOTO COSAMHCHHI IMPOBOJHUKOB): TUIAHUPOBATH HCCIICIOBAHKUE, COOMpATh YCTAHOBKY H
BBITIONHATh HM3MEPEHUS, CIeAys NPeIIOKEHHOMY IIaHy, (UKCHPOBATh PE3yabTaThl MOTYyYECHHOU
3aBUCHMOCTH B BHJIC TAOJUIT M TPAPUKOB, I€TaTh BEIBOJBI 110 pe3yIbTaTaM UCCIICIOBAHMUS;

MPOBOANTh KOCBEHHBbIE WU3MEpEeHHs (U3MUYECKUX BeNUYUH (yAelnbHas TeIIOEMKOCTh BEIIEeCTBa,
COTMPOTHUBIIEHUE TPOBOJIHUKA, Pab0OTa ¥ MOIIHOCTh JJEKTPUUECKOTO TOKA): TIIAHUPOBATh U3MEPEHUS,
COOMpaTh JKCICPUMEHTAIBHYIO YCTAHOBKY, CIIEAys NPEIJIOKEHHOW HWHCTPYKIUU, W BBIYHCIISATH
3HAYEHUE BEINYNHBL;

coOJII0AaTh MpaBUiIa TEXHUKHU 0€30IaCHOCTHU IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPO Ha
WX OMucaHus (B TOM YHCIIE: CUCTEMa OTOIUICHHUsS JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIIEPMETP,
BOJIBTMETpP, CUYETUHK IIICKTPUUCCKOW IHEPTHH, DICKTPOOCBETUTEIBHBIC MPUOOPHI, HArpeBaTeIbHBIC
ANEKTPONPUOOPHI (TIPUMEPHI), IMEKTPUUECKUE MPEAOXPAHUTENH, DIEKTPOMATHUT, AJIEKTPOIBUTATEIb
MMOCTOSTHHOTO TOKA), HWCIOJIb3YysS 3HAHHWS O CBOWCTBAaX (DM3WUECKHUX SBICHHUH W HE0OXOIUMBIC
(u3nuecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTHIC TEXHHYECKHE YCTPOMCTBA M HM3MEPHUTEIbHBIC MPUOOPHI IO CXEMaM H
CXEMAaTHYHBIM PHUCYHKaM (GKHUIKOCTHBIH TEPMOMETpP, TEPMOC, TICHXPOMETpP, THTPOMETp, IBUTATEIH
BHYTPEHHETO CrOpaHus, JJEKTPOCKON, PEOCTaT), COCTABIATH CXEMBI JJICKTPUUECKUX Iemeld C
MOCJICIOBATEIPHBIM 1 MApaJUICITbHBIM COSAMHCHUEM 3JIEMEHTOB, pa3jindas yCJIOBHBIE 0003HAYCHHS
AJIEMEHTOB JIEKTPUYECKHX IIeTICH;

MPUBOJUTL TpUMEPHl (HaXOAWTh HH(POpPMALMIO O MpHUMEpax) MPAKTHYECKOIO HCIIOJIb30BAHUS
(U3UYECKUX 3HAHUN B TMOBCEIHEBHOW >KM3HU Il oOecredeHus Oe30MacHOCTH TMPHU OOpamieHuHu C



npubopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHUS 3I0pPOBbS U COOJIOJEHHS HOPM
9KOJIOTMYECKOr0 MOBEAEHUS B OKpYXKAIOLIEH cperie;

OCYILLIECTBIATh MOUCK MHPOpMaLUuU (pu3nueckoro coaepxkanus B MlHTepHeTe, Ha OCHOBE MMEIOIIUXCS
3HaHUN W TyTEM CpaBHEHUS [IOMOJIHUTENbHBIX HCTOYHHUKOB BBIACTATH HH(POpPMAIHIO, KOTOpas
SBJISICTCS IPOTUBOPEUNBON MIIM MOXKET ObITh HEJOCTOBEPHOI];

WCIOJIb30BATh NIPU BBHINOJHEHUH Y4EOHBIX 33JJaHUN HAYYHO--TIOMYJIAPHYIO JUTEPATypy (pU3HuecKoro
COZIepKaHUs, CIPaBOYHBIE MaTepualibl, pecypchl cetu MHTepHeT, BiageTb NpHEMaMU
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHGOPMALUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYIYIO;
co3/laBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHMs, 0000mas MHPOpMALHUIo U3
HECKOJIbKUX HCTOYHHMKOB (DU3NYECKOTO COAEP)KaHUS, B TOM 4YHCIE IyOJMYHO TPEACTABIATH
pe3yabTaThl MPOEKTHOM WIIM UCCIIENOBATENIbCKOM AEATENbHOCTH, IIPU 3TOM I'PAMOTHO HCIOJIb30BATh
W3YyYEHHBIN MOHATHWHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIICHHE MTPE3CHTAIHCH;

IIPY BBIIOJHEHUU YUYEOHBIX IPOEKTOB U HCCIEAOBAHUM (U3NYECKUX IPOLECCOB paclpeleNsTh
00513aHHOCTH B TpYIIE B COOTBETCTBUU C IOCTABJIECHHBIMU 33JaYaMH, CICAUThH 3@ BBIIOJIHEHUEM
IUTaHa JIEHCTBHUI U KOPPEKTUPOBATh €0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBINA BKJIAJ B JICATEIBHOCTh
IpYIIbl, BBICTPaWBaTh KOMMYHHMKATHBHOE B3aMMOJEHCTBHE, NPOSBIAS T'OTOBHOCTh pa3peliarhb
KOH(JIUKTBI.

K koHiy oOydeHuss B 9 kJjiacce IpeIMETHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

UCIOJb30BaTh IOHATHS: CUCTEMa OTCYETa, MaTepuanbHas TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTbH
MEXaHUYECKOTo JIBHXKEHUs, AedopMmarus (ymnpyras, IUIacCTHUECKas), TPEHUE, LEHTPOCTPEMUTENILHOE
YCKOpEHHE, HEBECOMOCTh M TEPETPY3KH, IEHTP TSHKECTH, a0CONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH
TBEPJIOrO TeNa, paBHOBECHE, MEXaHUYECKHE KojieOaHMs U BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJHBI, IIKaIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJbHO30PKOCTbD,
CIEKTpPhl HCITyCKaHHWsl W TOIJIOLIEHMs, albda-, O6era- M TraMMa-u3JIydeHUs, W30TOIbI, sJiepHas
SHEPreTHKA;

pa3nuyarth sBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBM)KEHUE, PABHOYCKOPEHHOE
NpsIMOJIMHEIHOE JBMIKEHHE, CBOOOJHOE NaJeHHE TeJl, PaBHOMEPHOE IBM)KEHHE IO OKPY)KHOCTH,
B3aMMOJICHICTBHE TeJ, PEAKTHUBHOE JBHXKCHHME, KOJIEOATENbHOE JBHXKCHHME (3aTyxawoolue |
BBIHY)KJICHHbIE KOJIEOAHHUs), PE30HAHC, BOJIHOBOE JBMXKEHHME, OTPAXKEHUE 3BYKa, IMPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPAKEHHE W IIPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaXXEHHE CBETA,
pasinoxeHue Oenoro cBera B CHEKTP U CIIOKEHHE CIEKTPaJbHBIX LIBETOB, IHCIEPCUs CBeTa,
€CTECTBEHHAs paJIMOAaKTHBHOCTh, BOSHUKHOBEHHE JIMHEIYATOr0 CIEKTPa U3Ty4yeHUsl) 0 OMUCAHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OMBITOB, JEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSIBICHUE HU3YYEHHBIX (PU3NYECKUX SIBICHUN B OKpYXaloUleM MHpe (B TOM 4HUCIe
¢u3nueckue SBICHUS B NPUPOJIE: NPWIMBBI U OTJIMBBI, JBWKeHUE IulaHeT COJIHEYHOW CUCTEMBI,
PEaKTUBHOE [BUKEHUE >XUBBIX OPraHHU3MOB, BOCIPUSATHUE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICEHUE,
ceificMMuecKue BOJHBI, I[yHaMH, 7XO0, IIBETa TeJ, ONTHUYECKUE SIBJICHMSI B IPUPOJIE, OMOIOrHYECKOoe
JeicTBUE  BHUJIUMOTO, YyIbTPaHUOJIETOBOIO U  PEHTTEHOBCKOTO  M3JIy4€HUH, eCTeCTBEHHBIN
paaMoaKTUBHBIN (OH, KOCMHUYECKHE JY4YH, PaJUOAKTHBHOE H3JIy4Y€HHE TNPUPOIHBIX MHUHEPAJIOB,
JeicTBUE PaJMOAaKTUBHBIX M3JIyUYE€HUI Ha OpraHU3M 4YeloBeKa), PH ATOM NEPEBOJIUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYIO, BbIIETISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHMUIA;

OIMCHIBATh M3YYEHHBIE CBOMCTBA Ted M (DU3MUYECKHE SBJICHUS, UCTONb3YS (PU3HUECKUE BEIUYHHBI
(cpenHsisi 1 MTHOBEHHAsl CKOPOCTh TeJa NP HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHUE, IIEPEMEIICHUE,
IyTh, YIJIOBasg CKOPOCTb, CHJIa TPEHUs, CHJIA YNPYTrOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO
NajieHusi, BeC Tela, HMIYJAbC Tejla, WMIYJIbC CHJIBI, MeXaHW4yeckas paboTa M MOIIHOCTb,
MOTEHLIMAJIbHAs JHEepPrusl Tejla, MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, NOTEHILHUAlbHAs SHEPTUs
C)KaTOM MpYKHWHBI, KUHETUYECKAsl DHEPIHsl, IOJIHAsg MEXaHWUYecKas HHEpPrus, MEepUuoJ U YacToTa
KojeOaHui, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IIOKAa3aTelb
MPEJIOMIICHUSI CpeJibl), MPU ONMUCAHUU IMPABUIBHO TPAKTOBAaTh (PU3MYECKHH CMBICIT HCHOIB3YEMBIX
BEJIMYMH, O0O3HAYeHMs] M €IWHUIBl (PU3UYECKHX BEIUYMH, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE
TaHHYI0O (DU3MYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMM, CTPOUTh TpaduKU H3yYSHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3NUYECKUE SBJICHUS U TPOILECCHI, MCIONIb3YS 3aKOH COXPaHEHUs
SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, NMPUHLMUI CYNEPIO3ULHN CWJI, IPUHLHUI OTHOCUTEIBLHOCTU
I"anunes, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXXEHUS U IPETOMIICHUS CBETA,



3aKOHBI COXpaHEHUS 3apsiIOBOTO U MAcCOBOTO YMCEN MpHU SACPHBIX pPEaKLMsX, NMPU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

OOBSCHATH (PU3WYECKUE TMPOILECChl U CBOICTBA Teld, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalluil
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIIBIATh NPUYUHHO--CICICTBEHHBIC CBSI3U, CTPOHTH
00BsCHEHHE U3 2—3 JIOTHYECKHUX II1aroB ¢ OMOPOH Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUH,
(bU3MYECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiats pacuéTHble 3aJauyu (OMHUpAIOLIUecs Ha cucTeMy HU3 2—3 ypaBHEHMIl), UCHOJB3YSl 3aKOHBI U
(dbopMyIibl, cBs3bIBatOLIUE (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCIIOBHUS 33/1a4dl 3alHCHIBATh
KpaTKOe yCJIOBHUE, BBISBIISITh HEAOCTAIONINE UM U30BITOUHBIC JaHHBIC, BBIOMPATh 3aKOHBI M (DOPMYIIBL,
HEOOXOUMBIE [UIsl PELICHHS, MPOBOAUTH PAcu€Thl U OLEHUBATH PEATUCTHYHOCTH MOJIYYEHHOTO
3Ha4YeHUs1 PU3NIECKOI BETMUNHBL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUThH MPU MOMOIIM (GU3UYECKUX METOJOB, HCIONb3Ys
ONMCAaHUE WCCIEOBAHUA, BBIIEIATH IMPOBEPSIEMOE MPENOI0KEHUE, OLEHUBATh MPABUIHLHOCTh
MOpsiIKa MPOBEICHUS UCCIICAOBAHMS, JIEJIaTh BBIBOBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHHUNA 1
OTIBITOB;

MPOBOJIUTH OTBITHI IO HAOIIONECHUIO (PU3UYECKUX SBICHUN WM (PU3UIECKUX CBOMCTB Tell (M3y4CHHE
BTOpOro 3akoHa HplOTOHa, 3aKOHAa COXpaHEHUs HHEPruM, 3aBUCUMOCTb IE€pHOJa KoJieOaHU
MPYKUHHOTO MAasTHUKA OT MAacChl Irpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT aMILIUTYbI
MasblX KOJeOaHUH, MPSMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, Pa3jiokKEHHE OEJIOro CBeTa B CIEKTD,
U3Y4YCHHE CBOWCTB M300paK€HUS B IUIOCKOM 3€pKajie U CBOMCTB H300paKeHUS IpeaMera B
coOuparomieii JrH3e, HaOMIOCHNE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3ITyYSHHS): CAMOCTOSATEIBHO
coOuparh YCTaHOBKY U3 H30BITOYHOro Habopa OOOpYIOBaHMs, OMUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI;

MPOBOAUTh MPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEHUN, OINpeaeNsisi CpeaHee 3HAuYeHHE
u3MepsieMoi BeIMYnHbI ((POKYCHOE paccTOsSTHUE coOMparoliel TUH3bI), 000CHOBBIBATH BBHIOOD criocoba
u3MepeHus (U3MEepUTEIbHOro Ipudopa);

MPOBOANTh HCCIIEJOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYMH C HCIIOJIB30BAHUEM MPAMBIX
U3MEpEeHU# (3aBUCUMOCTh IMyTH OT BPEMEHU IpU PABHOYCKOPEHHOM JBIKEHUHM 0e3 HadaabHOMN
CKOPOCTH, IepHoja KojieOaHWi MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBI HUTH, 3aBHCHUMOCTH YTIja
OTpaXEHHUS CBETa OT yIJla MaJeHus W yria NpeJoMIIeHUs OT Yria MaJeHHs): IUIaHUPOBAThH
HCCIIEIOBaHUE, CaMOCTOSITEIbBHO COOMpPAaTh YCTAaHOBKY, (PUKCUPOBATh pe3yibTaThbl MOTYyYEHHOU
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BUJAE TaOIUIl U TpaduKOB, AeNaTh BHIBOJBI M0 pe3yiIbTaTaM
HCCIIEIOBaHMUS;

IIPOBOJIUTH KOCBEHHBIE M3MEPEHMsI (PU3MUECKUX BEJIMYMH (CPEIHSAS CKOPOCTh U YCKOpEHHUE Tela MpU
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO MaeHMsI, KECTKOCTh NMPYKHUHBI, KOIPPUIIMEHT
TPEHHsSI CKOJIbKEHMs, MeXaHWdeckas paboTa M MOUIHOCTb, YacTOTa W MEpHoj KoJieOaHMi
MaTeMaTHYeCKOr0 M  MNPYKUHHOTO MAasTHHUKOB, OITHYECKass CHJIa COOMpAOLIEH  JIMH3BI,
PaZAMOaKTUBHBIN (OH): IUIAHUPOBATh M3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONHATh WM3MEPEHUs, CIenys MPEIIOKEHHOW HHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEIUYUHBI U
aHAJIM3UPOBATH MOTYYEHHBIE PE3YNbTAThl C YUETOM 3a/1aHHOM MOTPENTHOCTH U3MEPEHU;

co0Jr01aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM;
pa3nuyaTh OCHOBHBIE MPU3HAKU W3YYEHHBIX (PU3UUECKUX MOJeNeil: MaTepralibHas TOYKa, abCOIOTHO
TBEPAOE TENO, TOYEUHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJelb aroma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;

XapaKTeprU30BaTh MPUHIUIIBI JCHCTBUS U3YYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPON Ha
UX OnucaHus (B TOM YHUCIE: CIHMJIOMETp, AATYUKU IOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PaKeTa,
9XO0JIOT, OYKH, MEPUCKOI, (hoToammapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, JIO03UMETp, Kamepa
Bunbscona), ucnonb3ys 3HaHUS O CBOWCTBaX (U3WYECKUX SIBICHUH W HEOOXOJuMble (hH3HUEcKHe
3aKOHOMEPHOCTH;

WCTIOJIH30BATh CXEMBI U CXEMaTHYHBIE PUCYHKH W3YUYEHHBIX TEXHHUECKUX YCTPOHCTB, N3MEPHTEIHHBIX
pUOOPOB U TEXHOJIOTUYECKUX MPOILIECCOB MPU PEIICHUU y4EOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE
CXEMBI JJISl IOCTPOCHHUS U300pKEHUH B TNIOCKOM 3€pKajie U COOMPAIOIIeH JIMH3E;

MPUBOJUTL TpUMEPHl (HaXOAWTh HH(POpPMALMIO O MpHUMEpax) MPAKTHYECKOIO HCIIOJIb30BAHUS
(U3UYECKUX 3HAHUN B TMOBCEIHEBHOW >KM3HU Il o0ecreueHus Oe30MacHOCTH TMPH OOpamieHuHu C



npubopaMu M TEXHUYECKUMH YCTPOICTBAMH, COXpaHEHHUS 3JI0pOBbS U COOJIOJIEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

OCYIIECTBIATh MOUCK HHPopManuu (GU3NYECKOT0o cojepkaHusi B VIHTepHeTe, caMOCTOSTEIbHO
dbopMynHMpys TOUCKOBBIA 3ampoC, HAXOMUTh IYyTH ONpPEIENEHHUs JOCTOBEPHOCTH MOJIYYEHHOM
nH(OpMAaLIUK HA OCHOBE UMEIOIIUXCS 3HAHUH U JTOTIOJTHUTEIbHBIX HCTOYHUKOB;

WCIOJIb30BATh NIPU BBHINOJHEHUH Y4EOHBIX 33JaHUN HAYYHO--TIOMYJIAPHYIO JUTEPaTypy (pU3HuecKoro
COJep’KaHus, CIpPaBOYHbIE MaTepuanbl, pecypcbl cetu MHTepHeT, BiageTb npuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAILIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE MH(OPMAIH U3 HECKOJIBKUX
UCTOYHHUKOB (DU3UYECKOTO COJACP)KaHUs, MyOIMYHO NPEACTABIATH PE3yabTaThbl MPOEKTHOW WIH
HCCIEA0BATENIbCKON JEATEIbHOCTH, MPU 3TOM TPAMOTHO HCIIOJIb30BAaTh W3YYEHHBIM IMOHATUHHBIN
ammapar HM3y4aeMmoro paszaena (U3MKM M CONPOBOXKIATh BBICTYIJICHHWE TNpE3eHTaluell ¢ y4éTom
0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB.



Ne i/

11

1.2

1.3

2.1

2.2

2.3

3.1

3.2

3.3

TEMATHYECKOE INTAHUPOBAHHME
7 KJIACC

KoaudecTBO 4acoB

HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMBbl KoHTpoabHbIe

Bcero
padoTshI

IIpakTnyeckne padoThl

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKIEr0 MUPa

®dusunka - Hayka 0 MpUpoje 2
duznyecKue BeINYNHbI 2 1
EcTecTBeHHOHAy4HBIN METO/ ITO3HAHUSA 2 1

Wroro mo pazneny 6

Pa3nes 2. [leppoHavyaabHbIe CBEACHHUS O CTPOCHHH BeleCTBA

CrtpoeHue BemiecTBa 1

JBr>KeHre U B3aMMOJICIICTBHE YAaCTHI] BEILIECTBA 2 1
ArperaTHbIe COCTOSTHUS BEIIeCTBA 2
Hroro mo pazneny 5

Paznen 3. /IBuskenune u B3auMo/ieiicTBue e

MexaHn4eCKOe IBUKEHIE 3
Wueprus, macca, TUIOTHOCTh 4 1
Cwta. Buapl cun 14 1 2

DJIEeKTPOHHbIE
(undgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edso0.ru/7f416

194

bubmuorexa [IOK
https://m.edso00.ru/7f416

194

bubmuorexa [JOK
https://m.edso00.ru/7f416

194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416

194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416

194

bu6nunorexa [IOK
https://m.edso0.ru/7f416

194

bubnunorexa LIOK
https://m.edso0.ru/7f416

194

bu6nunorexa LIOK
https://m.edso0.ru/7f416

194
bubnunoreka LIOK


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

4.1

4.2

4.3

4.4

5.1

5.2

5.3

Uroro no pazneny

21

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JHaBnenue. [lepenaya naBiaeHust TBEPABIMU
TEeJIaMU, )KUJIKOCTSIMHU U ra3aMH

HaBJ’IeHI/IC KHNIKOCTH

ATMmochepHoe TaBiieHne

I[eﬁCTBHe KHUIKOCTH U ra3a Ha HOFp}/)KéHHOC B
HUX TCJIO0

Hroro no pasageay

Pa3nea 5. PaGora n MoIHOCTDH. JHEprus

PaGora u MOIIHOCTB

HpOCTHe MCXaHHU3MbI

MexaHnueckas SJHeprus

Hroro no pasneny
Pe3epBHOe Bpemst

OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

3

21

3

12

68

12

https://m.edsoo.ru/7f416

194

bu6nunorexa LIOK
https://m.edso0.ru/7f416

194

bubnunorexa LIOK
https://m.edso0.ru/7f416

194

bubmuorexa [JOK
https://m.edso00.ru/7f416

194

bubmuorexa [JOK
https://m.edso00.ru/7f416

194

bu6anoreka LIOK
https://m.edsoo.ru/7f416

194

bu6anoreka LIOK
https://m.edsoo.ru/7f416

194

bu6nuorexa [IOK
https://m.edso0.ru/7f416

194


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

TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBo 4acoB
No 11/ HaumeHnoBaHue pa3aesioB U TeM K n
] nporpaMMbL Beero OHTPOJIbHBIE pPaKTH4YeCKHe
padoThI padoThI
Pa3gen 1. TensioBbie iBJICHUS
11 CrtpoeHue u cBOWCTBA BELIECTBA 7
1.2 TennoBsie porecchl 21 1 5
Wroro mo pazneny 28
Pazgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella 7 1
' U UX B3aUMOJICHCTBUE
2.2 IToCTOSIHHBIN STEKTPUUCCKUNA TOK 20 1 7
2.3 Mar»auTHEbIE SIBICHUS 6 1 1.5
2.4 DNIeKTpOMarHuTHask UHIYKIUS 4
Wroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PecypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
https://m.edso0.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
https://m.edsoo.ru/7f4181ce

9 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

Pa3zpen 1. Mexann4ueckue siBJICHUS
MexaHnueckoe OBUKEHHUE U CITOCOOLI €0

1.1

OITHCAHUS
1.2 BsaumoneiictBue Ten
13 3aKOHBI COXPaHEHUS

Htoro no pazneny
Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1 MexaHnueckue KoJjieOaHus

2.2 MexaHu4eckue BOJIHBL. 3BYK

Hroro no pasneny

Pa3znen 3. 3J1€KTpOMaFHI/[THOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNeKTPOMarHuTHOE TOJIE U
ANEKTPOMArHUTHBIE BOJHBI

3.1

Hroro no pazneny
Pa3znea 4. CBeToBbIe IBJIEHUSA

4.1 3aKOoHBI PacpPOCTPaHEHHUs CBETA
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP

Hroro no pazneny
Pa3gen 5. KBaHTOBEIE fIBJICHUSA

51 Hcnyckanue u MOrIoneHne CBeTa aToMOM

5.2 CrtpoeHune aTOMHOTO siipa

TEMATHYECKOE IINTAHUPOBAHHME

KoauuecTBO 4acoB

Bcero

10

20

10
40

8
15

6
6

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
https://m.edsoo.ru/7f41a4a6

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

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
https://m.edsoo.ru/7f41a4a6

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

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

bubnunoreka LIOK



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

5.3 SlnepHble peakuuu

Uroro no pasneny
Pa3nea 6. IloBTopuTe1bHO-0000 1aI0IM I MOYJIb

[ToBTOpenue u 0000IIEHNE CONIEPIKAHUS

6.1 Kypca ¢u3uku 3a 7-9 knacc

Uroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

17

102

27

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

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

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



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

ITOYPOYHOE IIJTAHUPOBAHUE

7 KUIIACC
Ne T
c€Ma OKa
n/u yp
1 ®du3uka — Hayka o pupoje. SABiIeHus IpUPOLI
2 dusnyeckue sIBICHUS
3 Du3nYecKue BEIMYMHBI U UX U3MEPEHHE
4 VYpoxk-ucciaenoanue "Mzmepenne reMnepaTypsl Ipy HOMOIIY KUAKOCTHOTO
TEPMOMETPA U AATYMKA TeMIepaTypsl”
5 Mertoap! HaydHOTO TT03HaHUs. Onrcanne GU3NIECKUX SBICHHUHA C TIOMOIIBIO
MoJeen
6 VYpoxk-uccnenosanue "[IpoBepka rumoressl: JaabHOCTh MOJETA IAPUKA,
MYLIEHHOTO TOPU30HTAIbHO, TeM 00JIbIlIe, YeM OoJbllie BhICOTa IMycKa"
7 Crpoenue BemecTBa. ONBITHL, J0KA3bIBAIOIIUE TUCKPETHOE CTPOCHUE
BELIECTBA
8 JIBM>KeHHE YacTHULl BELIeCTBa
9 VYpok-uccienoBanue «ONbITH MO HAOIIOJEHUIO TETJIOBOTO PACIIUPEHUS
ra3oB
10 ArperaTHble COCTOSIHMSI BEILIECTBA
11 Oco0eHHOCTH arperaTHhIX COCTOSTHUM BObI. O000IIEHNE TIO pa3ieny
«IlepBoHauanbHBIE CBEACHUS O CTPOCHUH BELIECTBAY
12 Mexannueckoe 1BUKeHue. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBUKEHUE
13 Cxopoctb. EAMHUIBI CKOPOCTH
14 Pacuer nyt u BpeMeHM IBHKEHUS
15 HNuepuus. Macca — Mepa HUHEPTHOCTH TeJ
16 [TnoTHOCTH BemecTBa. Pacuetr macchl 1 00beMa Tena Mo ero MIOTHOCTH

Bcero

I

KoanuecTBo yacoB

Koutpo
JIbHbIE
padoThI

IpakTn
yecKkue
padoThI

Jara
usyde
HHUSA

DJ1eKTPOHHBIE
uudpoBbie
o0pa3oBaTejbHbIE

pecypchbl

bubnuoreka IJOK
https://m.edsoo.ru/ff09f72
a

bubnuoreka IJOK
https://m.edsoo.ru/ff09fe0
a

butmuoreka [JOK
https://m.edsoo.ru/ff0a0l
3e

bubnuoreka [JOK
https://m.edsoo.ru/ff0a03
78

Bubmoreka LIOK
https://m.edsoo.ru/ff0a05c

6

bubauoreka [IOK
https://m.edsoo.ru/ff0a07
9c

bubaunoreka [IOK
https://m.edsoo.ru/ff0a0ae
4

bubaunoreka IIOK
https://m.edsoo.ru/ff0a0cl

0

bubnunoreka [JOK
https://m.edsoo.ru/ff0a0fe
e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
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Jlaboparopnas pabota «OnpeneneHne IIOTHOCTH TBEPIOTO TETay
Pemrenue 3agaud mo teMe "IlmoTHOCTE BentecTna"

Cua Kak XapakTepucThKa B3aumoiecTBus Ten. Cuiia ynpyroctu. 3akoH
I'yka
JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH pacTsKeHHs (aedopMariim)
HPYKUHBI OT MPUIIOKEHHOM CHUIIBI»

[[“IBnenue Tsrotenus. Cuia TSKECTH

CBs13p MEXly CUJION TSDKECTH U Maccol Tena. Bec Tena. Pemenue 3ana4 o
teme "Cuia Tsxectn"

Cuta TsDKeCTH Ha APYTrux IJIaHCTax. duznyeckue XApPAKTCPUCTHKH IIJIAHECT

N3mepenue cuit. JluHamomeTp

Bec Tena. HeBecoMmocTh

CrnosxeHue IByX CUJI, HallpaBJICHHBIX MO OAHON IPSIMOH.
PaBHonelCTBYIOIIAsA CHIT

Pemenue 3ana4 no teme "PaBHoxelicTByromast cui'
Cuna tpeHus u e€ Bubl. TpeHue B IpupoJe U TEXHUKE

JlabopaTtopHas pabota «/3ydeHue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CHJIBI IaBIICHUS U XapaKTepa COMPUKACAIONIUXCS TOBEPXHOCTEM»

Pemenne 3ama4d Ha OMpCACIICHUC paBHo;[eﬁCTBymmeﬁ CHIJIbI

Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe n300pakeHrue CU,
«Cunb», «PaBHOAEHUCTBYIOIIAS CHID»

KonTponbhas pabota no Temam: «Mexanndyeckoe qBrxeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'padpudeckoe nzodpaxenue cuimy, «Cuib»

JaBnenne. CriocoObl yMEHbILIEHUS M YBEIHUEHUS JaBICHUS

JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00bEMa, TeMIepaTyphbl

Hepez[aqa JdaBJICHUSA TBépI[I:IMI/I TCJIaMHU, XUAKOCTAMU U ra3daMu. 3aKOH
TTackansa

-

butnuoreka IIOK
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bubmuoreka IIOK
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JlaBIIeHHE B )KUJIKOCTH U T'a3e, BRI3BAHHOE JICHCTBUEM CHIIBI TSHKSCTH
Pemenne 3agau mo Teme «JlaBineHue B )KUAKOCTH U rase. 3akoH Ilackams»
CooOmaromuecs cocyabl

I'mppasiueckuil npece
Masnomertpsl. ITopurHeBoi )KHIKOCTHBIA HAcoC

ATmochepa 3eMiH U IPUYHHBL €€ CYIeCTBOBAHUS
Bec Bo3ayxa. ATMocdepHOe naBieHne
N3mepenue armochepHoro nasienus. OnsiT Toppuyeru
3aBUCUMOCTBh aTMOC(EPHOT0 AABJICHUS OT BBICOTHI HAJl YPOBHEM MOpS

bapomerp-anepous. AtmocepHoe AaBleHne Ha Pa3TUYHBIX BHICOTAX
Pemenue 3amau mo reme " AtmocdepHoe napienue"”
JleiicTBHE KUAKOCTU U Ta3a Ha OTPYKEHHOE B HUX TEJNO. ApXUMEI0Ba CUIIa

JlaboparopHas paboTa «OnpeeneHne BEITATKUBAIOIICH CUITHI,
JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTH)

JIaGoparopHas pabota 1o Teme «lccnenoBanue 3aBUCUMOCTH Beca Tejia B
BOJI€ OT 00bEMA OTPYKEHHON B *KHUJIKOCTh YaCTHU TeJay

[1naBanue Ten

JlaGopatopHnas padota "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYUPOBaHME JIOAKH U OllpesieieHne e€ rpy3onoabéMHocTu"

Pewenue 3anau o remam: «IlnaBanue cynos. Bo3ayxormiaBanuey,
«JlaBneHue TBEPABIX TN, KUIKOCTEH U Ta30B»
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bubnuoreka IIOK
https://m.edsoo.ru/ff0a27
18
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KonTpomnpHas padora o Teme «JlaBiieHne TBEPAbIX TEI, KUIKOCTEH U
ra3oB»

Mexanuyeckasi paborta

MormsocTts. EquHuiisl MOiHOCTH

VYpok-uccnenoBanue "Pacuér MOIHOCTH, pa3BUBAEMOM IIPU MOABbEME 110
nectyuie"

HpOCTbIC MexaHnu3Mel. Peraar. PaBHOBecHe crn Ha pbriare

Poruaru B Texnuke, ObITy U ipupojie. JJaboparopnas padota «VccnenoBanue
YCJIOBUI paBHOBECHUS pbluara»

Pemenue 3amad 1mo teme «Y CI1OBUS PAaBHOBCCHA pbIdara»

Koaddurment nonesnoro nericteus Mmexanusma. JlabopaTopHas padora
«M3mepenne KIIJI HaKIOHHOM IIIOCKOCTHY

Pemenue 3agaa mo reme "Pabora, momuocts, KITJ["

MexaHnn4deckas OHEpPIus. Kunernueckas u IMMOTCHIUAJIbHAA DHCPIUAa

3akoH COXPAaHCHUA MEXaHHUYECKOM SHEPTUn

VYPOK-3KCIIEPUMEHT O TeMe "DKCIEPUMEHTATBHOE ONPEACIICHNUE
W3MEHEHUS KUHETUYECKON M MOTEHIIUAIbHON YHEPTUHU TIPH CKAThIBAHUHU
TeJla 10 HaKJIOHHOHW INTIOCKOCTH"

KonTponbhas pabota no teme «PaboTta 1 MOIIHOCTh. DHEPTHUs»
PesepBHblit ypok. Pabota ¢ Tekctamu 1o teme "MexaHuuyeckoe JABHKeHHe"

PesepBHelIit ypok. Pabora ¢ Tekctamu 1o teme "JlaBneHue TBEPABIX Te,
JKUJKOCTEN U ra3oB"

PesepBHblit ypok. Pabora ¢ Tekctamu o teme "Pabota. MomHoCTs.
Oneprusa"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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bubmuoreka IIOK
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bubnuoreka [JOK
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Bubmoreka LIOK
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Bubmoreka LIOK
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Tema ypoka

OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPUHN U UX OIIBITHBIE

TIOJITBEPKICHUS
Macca u pa3Mep aTOMOB U MOJICKYIT

Mopenu TBEPAOTO, KUAKOTO H ra3000pa3HOr0 COCTOSHUI BEIIeCTBa

OOBsicHeHHEe CBOMCTB TBEPIOTO, KHUJIKOTO U ra3000pa3HOr0 COCTOSHUM
BEILECTBA Ha OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpUHN

Kpucranmuueckue u amopdHbIe TEIa
CmaumnBaHue U KanWUISIpHOCTb. [loBEpXHOCTHOE HATSKEHUE

TenmoBoe pacinpe€HUuC U CKaTUC

Temneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TEIIJIOBOTO JBUKCHUS
YaCTHII

Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEN SHEPTruu

Bunae! rerionepenaun

VYpoxk-koHdepenuus "[IpakTuyeckoe UCIONb30BaHNE TEIIOBBIX CBOMCTB
BEIIECTB U MaTEPHUAJIOB B LIEJSAX 3HEprocoepexenus"

KomanuecTBO TEIIOTHI. VY aenpHas TEI0EMKOCTh

VpaBHeHHE TEIIOBOro OanaHca. TerrooOMeH u TeIIOBOE paBHOBECHE

JlabopaTtopHas pabota "VccnenoBanue siBICHUS TEIUIOOOMEHA TIPH
CMENIMBAHUH XOJIOIHOM U Topsuei Boabl"

Pacuer konnuecTBa TCIIJIOTHI, HCO6XO,I[I/IM01"O AJId Harp€BaHus TCJIia U
BBIACIIACMOI'O UM ITPH OXJTIAXKICHHUN

JIaboparopHas pabota "OnpeneneHre yaenbHON TETIOEMKOCTH BelecTBa"

OHeprus TOIMBa. Y IeIbHas TEII0Ta CrOPaHus

KoauuecTBO 4acoB

DJIEKTPOHHbIE
undgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Bbubanoreka [JOK
https://m.edsoo.ru/ff0a5256

Bbubaunoreka [IOK
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Bbubanoreka [IOK
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Bubmorexa [JOK
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IImaBnenue u OTBCPACBAHUC KPUCTAIUNIMICCKUX TCII. Y;[eanaﬂ TCIIJI0Ta
IIJ1aBJICHUSA

JIaboparopHas pabota "Onpenernenne yaenbHON TEIUIOTH TUIABICHUS JIbaa"

[TapooOpa3oBanue u konaeHcauus. Vcnapenue
Kunenue. Y nenbnas temiora napooOpa3oBaHus U KOHACHCAIUH.
3aBUCUMOCTh TeMIIepaTypbl KUIEHUS OT aTMOC(HEPHOTO AaBJICHUS

BnaxxnocTs Bozmyxa. JlabopaTopHas padora "OnpeneneHne OTHOCUTEIbHON
BJIQXKHOCTH BO3/yxa"

Pemenne 3aaa4 Ha OIpCaACIICHUE BJIa)KHOCTH BO31yXa

[TpuHIHMITEI paOOTHI TEIIOBEIX ABUTaTelnei. [TapoBas TypOuHa. J[BuraTein
BHYTPEHHETO CrOpaHus

KIIJ] TenmoBoro nBurarens. TenaoBble ABUTaTENN U 3alIUTa OKPYKAIOIIEH
cpenbl
3aK0H COXpaHEHUs W MPEBPAILICHUS SHEPTHUHU B TEIUIOBBIX MpoIeccax

[ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "TernsoBble ABICHHUS.
W3meHeHue arperaTHbIX COCTOSIHUM BeiecTsa”

Kontponbnas padota no teme "TermoBsie siBjaeHus. I3MeHeHne arperaTHbIX
COCTOsIHMI BemiecTa"

OnexTpuzanus Ten. JIBa poaa 3IEeKTPUUECKUX 3apsi/iOoB

VYpok-uccnenoBanue "IaeKTpu3anus TeJa UHAYKLIUEN U IIPU
COTMPUKOCHOBEHUH"

B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

DnekTpuueckoe nose. HanpskeHHOCTh anekTpuueckoro nois. [Tpunnun
CYNEPNO3UIUHU IEKTPUUECKUX MTOEH

Hocurenu snekTpudeckux 3apsaaoB. DiieMeHTapHbIi 3apsia. CTpoeHue aroMa

[TpoBOIHUKY U TUATEKTPUKHA. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiaa

Pemenue 3aga4d Ha MIPHUMCHCHUC CBOICTB QJICKTPHUYCCKUX 3apA10B

DJIEKTPUUYECKUH TOK, YCIOBUS €r0 CyIeCcTBOBaHUS. ICTOUHUKH
AIEKTPUYECKOTO TOKA

JlercTBUA DIIEKTPUYECKOTO TOKA

VYpok-uccnenopanue "JlelicTBUE AIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U
JIUDJIEKTPUKH"

DJIEKTPUYECKUH TOK B METaJlIaX, )KUJIKOCTSAX U ra3ax
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QHCKTPI/I‘IGCK&H LIETb U €€ COCTaBHBIC YaCTU

Cuna Toka. JlaboparopHas pabota "M3mepeHne u peryinpoBaHHE CHIIbI
ToKa"

Onektpudeckoe HanpspkeHne. BonsTmerp. JlaboparopHas padbota
"N3MepeHue U peryJinpoBaHue HanpspkeHus "
CormpoTHBIIeHUE TPOBOJHUKA. Y I€ITBHOE CONPOTUBIICHHUE BEI[ECTBA

JlaGopaTopHas paboTta "3aBUCUMOCTH JICKTPHUECKOTO CONMTPOTHBIICHHS
MPOBOJIHUKA OT €0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEYeHHs U MaTepuaa"

3aBHCHUMOCTH CHJIBI TOKA OT HaIIPsAXKCHHA. 3akon Oma IJIg ydacCTKa LS

JlaboparopHas padota "HccnenoBanue 3aBUCUMOCTH CHIIbI TOKa, HAYILIETO
4yepe3 pe3ucTop, OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha
pesucrope"

ITocnenoBaTenpHOE U mapajjieJibHOC COCANHCHUS ITPOBOJHUKOB

JlaGopaTtopHast pabota "[IpoBepka npaBuiIa CIOXKEHUS HAIPSHKECHUH TIPU
MOCJICIOBATEIBHOM COCIMHEHHUH JBYX PE3UCTOPOB"

JIaGopartopHas pabota "IIpoBepka nmpaBuia AJsl CUIIBI TOKA IIPU
napajuieIbHOM COEIMHEHUHU PE3UCTOPOB"

Pemenwue 3a1a4 Ha MpuMeHEeHHE 3aKkoHa OMa JIJIst pa3IMYHOTO COCTMHEHUS
MIPOBOJHUKOB
PaGota u MomrHOCTh AnekTpudeckoro Toka. 3akoH Jxoymnsa-JIenna
JlabopaTtopHas pabota "Onpenenenre paboThl 1 MOITHOCTH JIEKTPUUECKOTO
ToKa"

DNeKTpUUeCKUe e U MOTPEOUTENH dIIEKTPUIECKON YJHEPTUU B OBITY.
Kopotkoe 3ambikanne

ITonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "DNEeKTPHUUECKUE 3apsbl.
3apspKEHHBIE TeNa U UX B3auMOoIeUCTBUSA. [10CTOSAHHBIN 31€KTpUYeCKnii TOK"

KoHnTtponbHas pabota mo teme "DIeKTprUIecKrue 3aps/bl. 3apsHKeHHBIE Tema
U ux B3aumojieicTBUs. [10CTOSHHBIN 35IeKTpUUeCcKHil TOK"

ITocTosiHHBIE MArHUTHI, UX B3aUMOJAEHUCTBHE
Ypok-uccnenosanue "M3ydyeHne noaei NOCTOSIHHBIX MarHUTOB"

MaFHI/ITHOG I10J1C. MaFHI/ITHOe I10JIC 3GMJII/I " €TI0 3HAUYCHUC IJId )KU3HHU Ha
3emiie

OmneIT OpcTena. MarHuTHOE 1oJIe 3JIEKTPUUECKOr0 TOKa MarHuTHoe nosue

0.5

0.5

https://m.edsoo.ru/ff0a9838

bubaunoreka [JOK
https://m.edsoo.ru/ff0a8bd6

Bbubaroreka [JOK
https://m.edsoo.ru/ff0a9el4

Bbubanoreka [JOK
https://m.edsoo.ru/ff0aa738

Bubaroreka [JOK
https://m.edsoo.ru/ff0aa738

Bbubanoreka [IOK
https://m.edsoo.ru/ff0aa44a

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

Bbubanoreka [IOK
https://m.edsoo.ru/ff0aaa58

bubnuoreka [JOK
https://m.edsoo.ru/ff0aadle

bubnuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab124

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0ab3e0

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0ab660

Bubnuoreka [IOK
https://m.edsoo.ru/ff0abd2c

Bubmorexa LJOK
https://m.edsoo.ru/ff0abea8

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

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

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2
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KaTyHIKU C TOKOM

[IpumeHeHne AMeKTPOMarHuToB B TexHUKe. JlabopaTopHas paboTa
"U3ydyeHue nercTBUS MATHUTHOTO IOJIsl Ha MPOBOJHUK C TOKOM"

DNEeKTPOABUTATENh TOCTOSIHHOTO ToKa. Mcronb30BaHue AIeKTpoABUraTesne
B TEXHUYECKUX YCTPOICTBaxX U Ha TpaHcmnopre. JlaboparopHas pabora
"KoHcTpyHrpoBaHue u u3ydeHue paboThl JEKTpoABUTATEIS"

Onpitel @apanes. 3aKoH MeKTpoMaruuTHOW nHAykuu. [Ipasuiio Jlenna

Dnekrporerepatop. CriocoObl MOTYyYEHUS IEKTPHICSCKONR YSHEPTHH.
DNEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HICTOYHUKAX YHEPTUU
[TonroroBka K KOHTPOJIBHOU paboTe Mo TeMe "DINEKTPUISCKUE U MAaTHUTHBIE
SABJICHUS"

KonTponbHas paboTa 1mo Teme "DIeKTpUIECKUE U MATHUTHBIC SIBJICHUS"

PesepBHblit ypok. Pabora ¢ Tekcramu o teme "TemnsoBbie siBjaeHUs"
Pesepaublii ypok. Pabora ¢ Tekcramu no teme "l[locTossHHBIN
SJIEKTPUYECKUM TOK"

Pesepsubiit ypok. Pabora ¢ Tekctamu o teme "MarnutHble siBlieHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

0.5 Bubnuoreka [JOK
: https://m.edsoo.ru/ff0ac74a

bubaunoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

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

Bbubaunoreka [IOK
https://m.edsoo.ru/ffO0accse

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0acdc6
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ITOYPOYHOE IIJTAHUPOBAHUE

Tema ypoka

Mexanndeckoe JABUKCHUC. MaTepI/IaHBHaﬂ TOYKa

Cucrema orcuera. OTHOCUTEIILHOCTh MEXAHUYECKOTO ABUKCHIS

PaBHOMepHOC HpHMOHHHCﬁHOC JABHOXXCHHUC

HepaBHomepHOe npsiMosiiHeliHOe ABroKeHHe. CpeqHsss © MTHOBEHHAs
CKOPOCTb

[IpsimosinHeitHOe paBHOYCKOPEHHOE JIBM)KEHUE. Y CKOPEHHE
CKOpOCTB MPSIMOJIMHEIHOTO paBHOYCKOPEHHOTO JIBMKeHUs. [ paduk

CKOPOCTH

JlabopaTtopHas pabota "OnpeneneHrue yCKOPEHHs Teja npu
PaBHOYCKOPEHHOM JIBI)KEHUU TI0 HAKJIOHHOM mitockocTu"

CBO6OI[HO€ naaCHuc TCI. OmnpiTel [N'anmunes

PaBHOMepHOE BHKEHUE IO OKpYKHOCTH. [lepuon u yactora oOpalieHus.

JIuneiinas u yriioBasi CKOpOCTH
[{eHTpOoCTpEMUTENBHOE YCKOPEHUE

IIepBb1it 3ak0oH HbroToHa. BekTop cuibl
Bropoii 3akon HetoTona. PaBHOelicTBYIOIIIAs cria
Tperuii 3akoH Herorona. Cyneprno3nnus cui
Pewienue 3ana4 Ha npuMeHeHne 3aK0HOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka
Pemenue 3amau mo teme «Cuita ypyroctu»

JlaGopaTtopHast pabota «OrnpeaesieHne )KeCTKOCTU MPY>KUHBDY

Cuna tpenus

KoauuecTBO 4acoB

Kontp IIpak
OJIbHBI  THYeC
Bcero e KHe
padoTt padoT
bl bl
1
1
1
1
1
1
1 1
1
1
1
1
1
1
1
1
1
1 1
1

DJIEKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchbl

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0ad474

Bbubanoreka [IOK
https://m.edsoo.ru/ff0ad19a

Bbubanoreka [IOK
https://m.edsoo.ru/ff0ad8d4

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

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0ae176

bubnuoreka [JOK
https://m.edsoo.ru/ff0ae612

Bubmorexa LIOK
https://m.edsoo.ru/ff0ae72a
Bubnuoreka [IOK
https://m.edsoo.ru/ff0ae982
Bubnuoreka [IOK
https://m.edsoo.ru/ff0aeb6c

Bubmorexa LIOK
https://m.edsoo.ru/ff0aeca2

Bubaroreka [IOK
https://m.edsoo.ru/ff0aee28

Bubaroreka [IOK
https://m.edsoo.ru/ff0af738
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37
38
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40

41

Pemenue 3amad no reme «Cusa TpeHUS»
JlaboparopHnas padota "Onpenenenue KodhhUIMeHTa TPEHUS CKOIBKCHHS"

Pemenue 3anau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cumna tpeHus"”

Cua TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOTHOTO
najIeHus

Ypok-koudepenius "JIBukeHHE TEJI BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). 'anmaktuxu"

Pemenue 3amad no teme "Cuma TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS"

[TepBas kocmuueckasi ckopoctb. HeBecoMoCTh U neperpy3ku

PaBHoBecue marepuanbHOR TOUKU. AOcomoTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHOI OChIO BpaIICHHS

MowmeHT cunsl. L{eHTp TsxecTH
Pemenue 3agad nmo reme "MomeHT cuibl. LlenTp Tsoxectn"

[TonroroBka k KOHTPOJIBHOU paboTe 1o TeMe "MexaHnueckoe IBHKEHUE.
Bsaumopeiictsue ten"

Kontponbnas padota nmo Teme "Mexannueckoe nBukeHue. Bzanmoseiictue

n

TCII

Nmnynec Tena. UMmnysasc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA. YTIPYTOE U
HEYNPYroe B3auMOJCICTBHE

Pemenue 3ana4 no teme "3akoH cOXpaHEHHs UMITyJIbca"
Ypok-koH(pepenius "PeakTuBHOE ABHKEHUE B IPUPOJIE U TEXHUKE"

Mexann4geckas pa60Ta 1 MOIIIHOCTH

PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS

JlaGopatopHas pabota «OnpeneneHne paboThl CHIIbI TPEHUS MPH
PaBHOMEPHOM JIBUKEHHUH Teja 110 TOPU30HTATbHON OBEPXHOCTH

CBs13b sHepruu U paboThl. [loTeHnnanbHas sHeprus
Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPIrUU
3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

JlaboparopHas paboTa «/3ydeHune 3akoHa COXpPaHEHUS YHEPTHI)

KonebarenpHoe NBUKEHUE U €TI0 XapaKTEPUCTUKU

e

e = = = T = T

Bubaroreka [IOK
https://m.edsoo.ru/ff0afa26

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

bubaunoreka [JOK
https://m.edsoo.ru/ff0afb8e

bubaunoreka [JOK
https://m.edsoo.ru/ff0af044

Bbubaroreka [JOK
https://m.edsoo.ru/ff0af5f8

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0af33c

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0afe36

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

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

Bbubaunoreka [IOK
https://m.edsoo.ru/ffOb06ec

bubnuoreka [JOK
https://m.edsoo.ru/ffOb07fa

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

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

Bubmorexa LIOK
https://m.edsoo.ru/ffob0db8

Bubmorexa LIOK
https://m.edsoo.ru/ff0b0c32

Bubaroreka [IOK
https://m.edsoo.ru/ffOb12fe

Bubnuoreka [JOK
https://m.edsoo.ru/ff0b1858
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3aryxatomue kojebanus. BeiHykaennbie konebanus. Pezonanc

MaremaTuyecKuil ¥ NPy KUHHBIA MAsITHUKH

Ypok-uccnenoBanue «3aBUCUMOCTh TIeproJIa KOJIeOaH OT )KECTKOCTH
IPY>KUHBI U MAaCChI Ipy3a»

HpeBpameHHe OHCPI'uM IIpU MCXaHUYCCKHUX KOJIEOAHHIX

JlaboparopHas pabota «OnpeaeneHrne 9acToThl ¥ mepruoia KoieOaHuit
NPY>KMHHOTO MasiTHUKa
JlaGopaTtopHnas pabora «I[IpoBepka HE3aBUCUMOCTH TIEpHOIa KOICOaHHIA
rpy3a, MOABEHICHHOTO K HUTH, OT MAacChl Ipy3a»
Mexanunyeckue BoiaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpononbpHbIe 1
MOTIePEYHbIE BOJHBI

Ypok-koHpepenius "Mexanuueckue BOJIHBI B TBEpAOM Tene. CelicMuieckue

BOJIHBI"
3Byk. PacnpocTpaneHue u oTpakeHue 3ByKa

Ypok-uccnenosanue "Habito1eHue 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acToTh!"

['poMKOCTB 3ByKa U BHICOTA TOHA. AKYCTHUECKUN PE30HAHC
Ypok-koHpepeHuus "YnpTpa3Byk U HHPPa3ByK B IPUPOIE U TEXHUKE"
ITonroToBka K KOHTPOJIBHON paboTe 1O TeMe "3aKOHbI COXPAaHEHHUS.
Mexannueckre KoneOaHusi U BOJIHBI"

KontponbHas padota o Teme "3akoHbl cOXpaHeHus. MexaHuueckue
Kosie0aHus U BOJTHBI"

DNEeKTPOMarHuTHOE 1oJjie. DIEeKTPOMAarHUTHbIE BOJHBI

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJTH

Ypok-koupepenmus "[kana >neKTpoMarHUTHBIX BOJIH. Mcronb30Banue
3JIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM CBSI3M"
VYpoxk-uccienopanue "M3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemienue 3a1au Ha onpeeneHNe YacTOThl U JUTMHBI 3J1€KTPOMAarHUTHOM
BOJIHBI
DnekTpomMarHuTHas mpuponaa ceeta. CKOpocTh cBeTa. BolHOBEBIE CBOMCTBA
cBeTa

Ucrounuku cBeta. [IpsiMonuHeitHOE pacipoCTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynst

o

L

Bubaroreka [IOK
https://m.edsoo.ru/ff0b20f0

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0b197a

bubaunoreka [JOK
https://m.edsoo.ru/ffOblaec

Bbubaroreka [JOK
https://m.edsoo.ru/ff0b197a

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

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

Bubnuoreka [IOK
https://m.edsoo.ru/ffOb2fe6

Bubmorexa LJOK
https://m.edsoo.ru/ff0b2c6¢c

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

Bubaroreka [IOK
https://m.edsoo.ru/ff0b3658
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3aKkoH OTpaXCHUsA CBCTA. 3ep1<ana. Pemenue 3a/la4 Ha IpUMCHCHUC 3aKOHA
OTpaXCHUA CBETA

[Tpenomiienune cBera. 3aKOH NPETOMIICHUS CBETa

[Tonnoe BHyTpeHHee oTpakeHue cBeTa. Mcronb30BaHue IOJIHOTO
BHYTPEHHEI0 OTPaXXEHUs B ONITUYECKUX CBETOBOAAX

JlaGopaTtopHas pabota "VccnenoBanue 3aBUCHMOCTH YTJia TIPEIOMIICHUS
CBETOBOTO Jy4a OT yIJIa MaJIeHUus Ha rpaHuile "Bo3ayx-cTexiao""

VYpoxk-koHpepenuus "Vcnonap30BaHne MOJIHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OIITHUKOBOJIOKOHHASI CBSI3b"

JInna3pl. OnTHYecKas CHiia JIMH3BI

[ToctpoeHue n300paxeHuii B TMH3aX

JlaboparopHnas pabota "Onpenenenue (HOKyCHOTO PacCTOSTHUS M ONTHYECKON
CHUJIBI COOMpArOIICH JTNH3BI"

Ypok-koHpepennus "OnTuiyeckre TMH30BbIe TPHUOOPHI"

I'na3 kak ontuyeckas cucreMa. 3peHue

VYpok-koHnpepenuus "Jledexts! 3penus. Kak coxpanuts 3peHue"

Paznosxxenue 6emnoro cera B ciektp. OnbiTel HetoToHa. CrioskeHune
CHEKTpaJbHBIX I[BETOB. Jluciepcus cBeTa

JlaGopatopHas padoTa "OnbITH IO PA3I0KEHHUIO OEIOro CBETa B CHEKTP U
BOCTIPHSITHIO I[BETA MTPEIMETOB TPH MX HAOIIOIEHUH Yepe3 IIBETOBBIC
bunbTpe"

VYpok-nipakTukym "BoiHOBbIE CBOMCTBA CBETA: AUCIIEPCHS], UHTEPPEPEHLIUS
u nudpakuus”

OmnsiTel Pesepdopaa u mitanerapHas Mojieb aToMa
[Tocrynater bopa. Moaens atroma bopa

Hcnyckanue u noraonieHre ceeta atoMoM. KBaHThl. JInHe4aTsie CIeKTphI
Ypok-nipaktuky™m "HabnrogeHne cieKTpoB UCIycKaHus"
PangnoakTUBHOCTE U €€ BUABI
Crtpoenue atomHoro sapa. Hykionnas moaenb

PaagnoaktuBHbIE TpeBpaienus. M3otomnsl

e

e e = T

Bubnmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bubaunoreka [JOK
https://m.edsoo.ru/ffOb3aea

bubaunoreka [JOK
https://m.edsoo.ru/ff0b3c5¢c

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0b3f2c
Bubanoreka [IOK
https://m.edsoo.ru/ff0b444a

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

Bubanoreka [IOK
https://m.edsoo.ru/ffOc0a7e
Bubanoreka [IOK
https://m.edsoo.ru/ff0b4684

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

Bbubaunoreka [IOK
https://m.edsoo.ru/ffOc0e2a

Bubmorexa LJOK
https://m.edsoo.ru/ff0c12a8

Bubmorexa LIOK
https://m.edsoo.ru/ffO0c144c

Bubmorexa LIOK
https://m.edsoo.ru/ff0c1550
Bubnuoreka [IOK
https://m.edsoo.ru/ff0c1672
Bubaroreka [IOK
https://m.edsoo.ru/ff0c18ac

Bubaroreka [IOK
https://m.edsoo.ru/ff0clal4
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Pemenue 3amaud no teme: "PaguoakTuBHbBIC peBpalieHus"

[Tepuon momypacnana
Ypok-koH(pepeHus "PagunoakTuBHBIC U3TYYCHHS B IPUPOJIEC, MEIUITTHE,
TeXHukKe"

SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 U MaCCOBOT'O YHCEI

DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
Pemenue 3agau no reme "Snepueie peakuuu'
Peakuuu cunrtesa u nenenus siaep. Merounnku sHepruu CosiHLA U 3BE3]1
Ypok-koHpepenmus "SAnepras sHepreTrka. J{eHCTBUS paTuOaKTHBHBIX

W3JIy4€HUI Ha )KUBBIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo TeMe "DIeKTPOMArHUTHOE TOJIe.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIC siBieHUS"

KonTtponpsHas pabota mo Teme "DIeKTpOMarHuTHOE TOJIE.
DJIEKTpOMarHuTHbHIC BOJIHBI. KBaHTOBbBIC SABICHUA"

[ToBTOpenue, o6o6menue. JJaboparopusie paboThI O Kypcy
"B3aumopeiictBue Ten"

[ToBTOpenue, 06061IeHue. PerieHne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4 110
teme "TeruoBbie mporecch”

[ToBTOpenue, 0600MIeHNE. Perienne pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110
teme "KIIJ] TemioBbix agBurarenei"

[ToBTOpenue, o6o0meHue. Perenne pacueTHbIX U KaUeCTBEHHBIX 3aj1ay 110
teme "KIIJI anekTpoycTtaHoBOK"

[ToBTOpenue, o6o0menue. Jlaboparopusie padoTh 1o Kypcey "CBeToBbIE
siBJIeHUS"

[ToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamu mo Teme "3aKOHbI COXpaHEHUS
B MEXaHHKe"

[ToBTOpenue, o6o6menue. Pabota ¢ Tekcramu no teme "Konebanus u
BOJIHBI"

[ToBTOpenue, 060o6menue. Pabora ¢ Tekctamu mo Teme "CBeTOBBIC sIBIEHUS"
[ToBTOpenwue, 0600meHue. Pabora ¢ Tekcramu mo Teme "KBaHToBast u
sanepHas pusuka'
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Bubaroreka [IOK
https://m.edsoo.ru/ff0clb4a

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c2126

bubaunoreka [JOK
https://m.edsoo.ru/ff0c1c58

bubaunoreka [JOK
https://m.edsoo.ru/ffOcld7a

bubaunoreka [JOK
https://m.edsoo.ru/ff0c1e88

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

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

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2572

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

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

Bbubaunoreka [IOK
https://m.edsoo.ru/ff0c2c52

Bubmorexa LIOK
https://m.edsoo.ru/ff0c2d6a

Bubnuoreka [IOK
https://m.edsoo.ru/ff0c2e82

Bubnuoreka [IOK
https://m.edsoo.ru/ff0c3044
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https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

METOANMYECKHUE MATEPHAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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