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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJIOKEHUH 1 TpeOOBaHUHN K pe3yJbTaTaM OCBOCHMsI Ha YIriyOJIEHHOM ypOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepxanue nporpaMmsbl M0 (M3MKE HAIPABICHO Ha YJIOBJIETBOPEHHE IOBBIIIEHHBIX
3alpocoB O0yYarOIUXCs, CTpeMsIIUXcs K Oosiee ryOOKOMY OCBOECHHUIO (DM3UYECKUX 3HAHUM, U
Ha (opMupOBaHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH oOydarommxcs. B mporpamme mo
¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC
OOO k muaHUpyeMbIM JMYHOCTHBIM M METAlpeIMETHBIM pe3yjibTaTaM OOY4YeHHs, a TakKkKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o01ero o6pa3oBaHusI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOyueHust (1o Kjaccam), HpeajaraeT HIPUMEPHYIO IOCIEA0BAaTEIbHOCTh H3YUEHHs TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA NPEAMETHOIO COJEpXKaHHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3JIaHMM paboueil mporpamMmsl 1o y4eOHOMY IIpEeIMETY.

dusmka gBIsSETCS CUCTEMOOOPa3yIOLIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB U SIBJICHHM, M3y4yaeMbIX XHUMUEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, TPEAOCTaBIsSeT Haubosee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
MO3HAHUS, TO €CTh CII0CO0a MOMYYEeHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpnHa u3 rNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuiero oopa3oBaHuUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM U HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha yriayOJE€HHOM YypOBHE TMpenrojiaraeT YBEPEHHOE BIIAJICHUE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

Hay4YHO OOBSCHSTH SIBJICHUS;

OILICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

MHTEPIIPETUPOBATh JaHHBIE U MCIOJIb30BaTh HAYUYHBIE JI0KA3aTEIbCTBA JUISl MOJIyYEHUS
BBIBOJIOB.

[lenn u3yuyeHus (U3NKUA HAa yYPOBHE OCHOBHOI'O OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmnuu npenoaasanus ydeOHoro npenMera «®usmnka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 001e00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaA€HHON pemenneM Komernn MununcrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadbps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pU3uKu Ha YriyOJIEHHOM ypOBHE:

pasBUTHE HMHTEpEeCca U CTPEMJICHHS OOYYaroIMXCs K HAyYHOMY H3YUEHHUIO IMPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAy4YHOM METOJ€ IO3HaHMA M (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHSI K OKPYKAIOLIUM SIBJICHHSIM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuH U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;
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dbopMupoBaHUe YMEHUN MPUMEHATh GU3NUYECKUE 3HAHUS U Hay4YHbIE JI0KA3aTeIbCTBA IS
00BSICHEHUS OKPYKAIOLLUX SIBICHUN;

¢dopMHpoBaHUE TPEACTABICHUH O PONU (U3MKU IS PA3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TMPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymei npodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B STOM
HaIpaBJICHUU;

dbopMupOBaHHE TOTOBHOCTH K JajbHEHIIeMy U3y4eHUIO (PU3UKHU HA YIIyOJIEHHOM YpOBHE
B paMKaxX COOTBETCTBYIOIIMX Ipoduieil 00yueHus Ha ypoBHE CPEAHEro 00111ero oopa3oBaHusl.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
00pa3oBaHus 00€CIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

NpUOOpEeTEeHUE 3HAHUNA O JIUCKPETHOM CTPOCHHMM BEIIECTBA, MEXAHUYECKHX, TEIIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH aHAIM3UPOBATh M OOBICHATH (PU3MUECKUE SBICHHS HAa OCHOBE
U3YYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUs paCYETHBIX M KAYECTBEHHBIX 3a7a4, TPEOYIOIINX CO3/IaHus U
UCIIONIb30BaHUsl (DU3MYECKUX MOJIENCH, BKIIIOYas TBOPYECKUE M IMPAKTUKO-OPUEHTHPOBAHHBIC
3a/1a4i;

pa3BUTHE HCCIENOBATEIIbCKUX YMEHH: HAONIOAATh SIBICHHUA W U3MEPATh (HU3NYECKHE
BEJIMYMHBI, BBIJBUTATh THUIOTE3bl U MpeAjarath SKCIEPUMEHTAIbHBIE CIIOCOOBI MX IMPOBEPKH,
IUIAHUPOBaTh W TPOBOJMTH OMBITHI, SKCIEPUMEHTAJIbHBIE MHCCIEIOBAaHUS, AHAIU3UPOBAThH
MOJTy9YeHHBIC JAaHHBIC U JIENIaTh BHIBOJIBI,

OCBOCHHE MPUEMOB pPabOThl ¢ uHGOpMaIMeln (QU3NIECKOro COACPKAHUS, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMAX (U3MKHM, MHTEpIpeTanuss U KpPUTHUYECKOe
OllIeHUBaHHe UHPOPMALIUY;

3HAKOMCTBO €O c(epamu mpodecCHOHATBHON NIeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIDKEHHSX (PHU3UIECKON HAYKH.

Ha wu3yuenue ¢usuku (yriyOna€HHBIM ypOBEHb) Ha YpPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus orBoautcs 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Heento), B 8 kiacce — 102
yaca (3 gaca B Hezien0), B 9 kiacce — 1024acoB (3 yaca B HeJenio).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®u3nka — HayKa O Ipupojie. SBIeHus NpUpoabl (3MEMEHTHI COAEPIKAHUS, BKIHOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3MUECKUE SBICHUS: MEXaHUYECKHE, TEIJIOBBIC, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PazMepHocts. Eaunuinel ¢usmueckux BenuuuH. M3mepenue
¢usnueckux BenuuuH. JTanoHbl. Pusmueckue npudopsl. llena npenenus. IlorpemrHocTh
u3mepenuii. [IpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JTabOpaTopHBIM 000PYHAOBAHUEM.
Mexnynaponnas cuctema equHull. [lepeBo BHeCUCTEMHBIX eTUHUI] B enuHUIBl CH.

Kak ¢u3uka u npyrue ecrecCTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4yHBIN
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAaHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS.

®uznyeckue MpuOOpbl U Mpolenypa NPSMBIX H3MEPEHUH aHAJIOTOBBIM M LU(POBBIM
puoOpoOM.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeIeHNs HIKalIbl K3MEPUTEIBLHOTO Mpudopa.

N3mepenne paccTOsTHUM.

W3mepenue mnomaan u 06bEMa. MeToa naneTku.

W3mepeHne BpeMeHH.

N3mepenne 06bE€Ma KUIKOCTU U TBEPIOTO TENa.

Omnpenenenue pasmMepoB MaibIX Tea. MeTon psiioB.

ITpoBenenne wuccienoBaHusl IO TPOBEPKE THIOTE3bl: JAIBHOCTh IOJETA IIAPUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIle, YeM 0O0JIbIIe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl U Macchl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHne yacTul] BemiecTBa. CBsI3b CKOPOCTH JIBUKEHHUS YaCTUL[ C TEMIEPATypOil.
BbpoynoBckoe nBwxkenue. Juddysus. B3auMmoneiicTBue dYacTHIl BEIIECTBA: MPUTSHKCHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpuCTaJUIMYeCKHX) Tel. B3auMocBsA3b MeXay CBOWCTBAMH BEIIECTB B pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBH>KEHUS.

Hab6mronenune nuddysun.

Habmionenue siBneHUil, OOBSCHSIOMMXCS MPUTSDKEHUEM WM OTTAJIKUBAaHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuvie pabomsl u onvimel.

OrneHka 1MaMeTpa aToMa METOJIOM PSIIOB (C UCIoIb30BaHueM (potorpaduii).
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OnpIThI 1O HAOIIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexanuueckoe nBwxeHue. Ilyrtb u nepememienue. PaBHOMEpHOE M HEpaBHOMEPHOE
neuxkeHne. CBoOOIHOE MaJeHUEe Kak MpUMep HEpaBHOMEPHOTO MABMXKEHUS Tel. CKOpOCTb.
Cpenssist CKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUM. Pacy€r myTH v BpeMEHU IBUKEHUS.

['paduky 3aBUCHMOCTEH BENWYHMH, ONMCHIBAIOIIMX JBWXKeHue. OOmue mnoHATUS 00
OTHOCHUTEJIbHOCTH ABMKEeHUS. Cl10’)KeHHe CKOPOCTEN IS TeJ, IBHXKYILMXCS TapaJuIesIbHO.

SIBnenne wHepnuu. 3aKOH HHepUuHU. B3aumonencTBue Tell KAaK NPUYMHA W3MEHEHUs
CKOPOCTH JABI)KEHHs Teld. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYNATEIbHOM JBUIKCHHH.
[TnotHOCTH BemiecTBa. CBA3h MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIECTBA.
Cwmecu u criaBbl. [ToBepXHOCTHAS 1 TMHENHAS IIOTHOCTD.

Cwia Kak XapakTepucTuka B3aumojencTBus Tten. Cunma ynpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOULIbIO JUHAMOMETpa. SIBlieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec tema. HeBecomocTs. CinojkeHue cuil, HallpaBJIEHHBIX IO
oHOU npsiMoil. PaBHozeicTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUsI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHue B mpupoe U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHn4ecKoro IBUKEHUS Tela.

N3mepenne ckopocTH NPSIMOJIMHEUHOTO IBUKEHHUS.

HaOGnronenue siBleHUs] MHEPLIKU.

Habmronenre n3aMeHeHus: CKOpoCTH IPU B3aUMOIEHCTBUH TEJl.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnoxeHue cuil, HalpaBJICHHBIX 110 OJHON MIPSIMOM.

Jlabopamopuvie padomol u onvimel.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JABM)KEHUs (IIapyKa B JKUAKOCTH, MOJENIU
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

OmnpeneneHue cpenHeill CKOPOCTH CKOJNbXEHHS Opycka WIM IIapUKa [0 HaKJIOHHOH
IJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO Tela.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb pacTsKeHUs (nedopManuu) MPYKHUHBI OT
IIPUJIOKEHHOM CHJIBL.

OnbpIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI JaBJICHUS
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Hasnenne. Cuna nasinerus. CriocoObl YMEHBIICHUS U YBEJIMUYEHUs JaBlieHus. JlaBieHue
rasa. 3aBHCHMOCTh JaBlieHHs raza or o0béma u temmneparypsl. [lepenaua naBneHus TBEPIBIMU
TeJIaMH, )KUJAKOCTAMU U razamu. 3akoH [lackans. [[HeBMaTn4eckre MalvHBbl.

3aBUCHUMOCTh JIaBJIEHUS JKUJIKOCTH OT TJIYOMHBI TOTrpyKeHus. ['mapocraruyeckuit
napanokc. Coobmaromuecst cocyasl. [ uapaBindeckue MexaHu3Mbl. Vcmonb30BaHUE BBICOKHX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSX. Y CTPOMCTBO BOJOIIPOBOAA.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3IYIIHOU
o6omoukn 3emmu. OmbiTr Toppuyennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCUMOCTH
aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JTaBICHUS.



JleticTBHE )XUIIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumezna. YclIoBHE BO3HMKHOBEHHS BBITAJIKMBAIOLIEH (apXHMMEIOBOM) CHIIBI,
noarekanue. [1naBanue ten. BosgyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhl.

Ilepenaya naBneHus KUIKOCTBIO U ra3oM.

CooOmaromumecs COCyIbl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neiicTBust aTMOCHEpPHOro JaBICHHUS.

Cudon.

3aBUCHUMOCTh BBITAJIKUBAIOMIEH CUJIBI OT 00bEMA MOTPYKEHHOM B KHUIKOCTb YaCTH Tella U
IJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUJIbI BECY BHITECHEHHOW XKUIKOCTH.

VYcnoBue nuaBaHus TeN: IUIABAHUE UM NOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopnwsie pabomot u onvimeol.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJA€ OT 00bEMa MOTPYKEHHOW B KUAKOCTH
4yacTH TeJna.

Omnpenenenne BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B HKHUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEWCTBYIOIIEH HA TEJIO B KUAKOCTH,
OT Macchl Tena.

OnBIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CUJIBL, AEMCTBYIOLIEH HA TEI0
B ’KHJIKOCTH, OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTU TeJa U OT IJIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYHPOBAHME JIOJKM M ONpPEIEJICHHE €&
IPY30I0ABbEMHOCTH.

Pa3nesn 5. PaGoTa m Mo1iHOCTB. JHeprusi.

Mexanuueckas paboTa JUisl CUJl, HallPaBJICHHBIX BJIOJIb JIMHUU NIepeMenieHusl. MOIIHOCTb.

[TpocTble MexaHM3MBI: pblyar, BOpOT, OJIOK, IIOJUCHACT, HAKJIOHHAs IUIOCKOCTH,
HOKHUYHBINA MexaHu3M. MoMeHT cuibl. PaBHOBecue poryara. [IpaBuno moMmeHToB. IIpuMenenune
mpaBujia paBHOBeCcHUs pblyara kK OJOKy. «3o1otoe mpaBmwio» wMexaHuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckass sHeprus. KunHermdeckas W mnoTeHIualbHas 53Heprus. llpeBpamenune
OJIHOTO BHJIa MEXAHWYECKON SHEPTUU B APYroi. 3aKOH COXPAaHEHHUS W NPEBPALICHMs SHEPTUU B
MeXaHHKE.

Hemoncmpayuu.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

N3mepenne KII1/] HakTOHHOM IITOCKOCTH.

N3yueHne nmpaBuia psryara JUist OJABUKHOTO M HEMOBH)KHOTO OJIOKOB.

Omnpenenenne KI1J] moaBmKHOTO U HEMOIBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU IPHU MOAbEME IPY30B MPU MOMOUIM MOJBUKHOTO
OJ0Ka.

M3yuyenue 3aK0Ha COXPAHEHUST MEXaHUYECKOU DHEPIUH.



8 KUIACC

Pa3nen 6. TenJioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHM CTPOCHMS BellecTBa. Macca
W pa3Mepbl aTOMOB W MOJIEKYJd. OINbIThI, MOJATBEPKIAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU.

Mopnenu TBEPIOTO, )KUJKOIO U ra3000pa3HOro cocTosIHUM BelecTBa. Kpucramumueckue u
amopdusbie Tena. ['padeH — HOBBIM MaTepuai IJisl HOBBIX TEXHOJOTHHA. TEXHOJOTUH MOTYICHUS
HMCKYCCTBEHHBIX aiMa30B. OOBSCHEHHE CBOWCTB ra3oB, KHUIAKOCTEH M TBEPIBIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. [IoOBEpXHOCTHOE HATSXKEHUE, CMAYMBaHHUE,
KamWUISIpHbIE sIBJICHUS. TerioBoe pacHIMpeHHe M CKaThe. 3aBUCUMOCTh JaBJICHUS raza OT
00BEMa, TeMIeparypsl.

Temneparypa. CBsi3b Temmeparypbl CO CpeJHEH KHUHETHYECKOM 3HEepruer TerjoBOro
JBIDKEHUSI YacTull. TemnepaTypHbie IIKaJIbI.

Bnaytpennss sueprusi. CriocoObl M3MEHEHHsS BHYTPEHHEH SHEpPruu: Temionepenada u
coBepleHre padboThl. Buibl Terionepenayu: TemIONPOBOJHOCTb, KOHBEKIINS, 3TyuyeHue. Buabl
TEIIOTIEpEeIay B IPUPOIE M TEXHUKE. HeoOpaTUMOCTh TETIOBBIX MPOIIECCOB.

KonnuecTBo TeIIOTHL. YelbHAs TEIIOEMKOCTh BellecTBa. TeIIOOOMEH M TEINIOBOC
paBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaByiieHue U OTBEpAEBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AeJbHAsA TEIJIOTA IJIABJICHUS.
[TapooOpazoBanne u  koHzaeHcanusi. Mcmapenme. Kunenme. YiaenbHas — Temsora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATyphl KHUIEHUS OT aTMOC(EpHOTO JaBJICHUSI.
HacpimenHsblil 1 HeHaChIEHHBIN Map. BiaxxHOCTh BO3AyXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunmuner pabotel TeruoBbix asuratenei. KIIJ[ rtemmoBoro napuratens. TemmoBbie
JIBUTATEJIM U 3aIIATA OKpYX)arouien cpeapl. TermnoBsie NOTEPH B TEMIIOCETSX.

3aK0oH COXpaHEHUs U IPEBPAILICHUS DHEPTUU B MEXAaHUYECKUX U TETUIOBBIX MPOIECCaX.

Hemoncmpavyuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

HaGnronenue sBICHMI MOBEPXHOCTHOTO HATSHKEHHUS, CMAayMBaHUS W KaMWUISPHBIX
SIBIICHUM.

Habmronenue TemnoBoro pacipeHus Ted.

N3menenune gaBieHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaKICHUH.

[IpaBuia nuamepeHus: TemMnepaTypsl.

Buas! Teronepenaum.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHAMH CHJIAMH.

CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIECTB.

HaOmroaenue KumeHus.

Habnronenre mocTosHCTBa TeMITepaTyphl IPH TIaBJICHUU.

Mopenu TeImIOBLIX NBUTaTEICH.

Jlabopamopnwvie padbomot u onvimel.

OnBITH O OOHAPYKCHHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHHUSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.



W3mepenne Temneparypel NpH IOMOIIM JKMJIKOCTHOIO TEpMOMETpa M JAaTdydKa
TEMIEPATYPHI.

OnbITh 10 HAOIIOAEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, KHUIAKOCTEH U TBEPABIX Tell.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.

HccnenoBanue 3aBUCMMOCTH JIaBJICHUS BO3yXa OT €ro 00bEMa U TeMIepaTyphl.

[IpoBepka ruMoOTE3bl JIMHEMHOW 3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEeMIIEPATYypPHI.

Habmionienne n3MeHeHHs BHYTPEHHEW JHEpruM Tejla B pe3yibTare TeIUIonepeaadu u
paboThl BHEIIHUX CHIL

HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYEH BOIBI.

Omnpeznenenne KOJIMYECTBA TEIJIOTHI, TOJTYYEHHOTO BOJOH MPH TEIUNIOOOMEHE C HAarpeThIM
METAJUIMYECKUM [IUIHHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBLIX MOTEPh (3akoH HpioToHa-Puxmana).

Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiecca uCapeHus.

OrnpeneneHre OTHOCUTENBHON BJIaXKHOCTH BO3/yXa.

Ornpenenenne yaelIbHON TEIJIOTHI IIaBICHUS JIbJIA.

Pa3nen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onexrpuzauus Ten. JlBa poja aeKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyroHa.

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DIeMEHTapHBIM snexkTpuueckuil 3apsan. CrpoeHue
atoMa. [IpoBOJHUKH, NUANEKTPUKH U IOJYIPOBOJHUKH. 3aKOH COXPAHEHHS JJIEKTPUYECKOTO
3apsja.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
MIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
ONEKTPUYECKUH TOK B METAJUIAX, JKUJKOCTSX U ra3ax.

Onexkrpuueckas nenb. Cuia Toka. DJIEKTPUUYECKOe HAPsDKEHNE. AMIEPMETP U BOJIBTMETP
B IIEN1 NOCTOSTHHOTO ToKa. CONMpOTHBIIEHNE MPOBOJHUKA. Y IEIbHOE COMPOTHUBIIEHNE BEIIECTBA.
3akoH Oma s yuactka nenu. [lociaenoBarenbHoe U apajuieIbHOE COEAMHEHUE POBOJHUKOB.
SJIC B nenu noctossHHOro Toka. 3akoH Oma st monHoW nenu. [IpaBuna Kupxroga. Pacuér
IIPOCTBIX JIEKTPUUECKUX 1ienel. HennHuelinbie 371eMEeHTHI.

PaboTta 1 MOIIHOCTH 3eKTpUYecKkoro Toka. 3akoH /xoyns-JIeHna. DnekTpuyeckue 1enu
U TIOTpeOUTENH 3JIEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruauTtHoe noje 3eMJIH U €ro 3HaueHue )i KU3HU Ha 3emiie. OneIT OpcTtena. MarHuTHoe ose
ANEKTpUYECKOro Toka. OnbIT Ammnepa. [IpuMeHeHHe 3JIeKTpOMarHuToB B TeXHHKE. JleicTBue
MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM. Cuia Amriiepa W omnpeaesieHHue €€ HampaBJICHHUS.
ONeKTpoABUTaTENb IOCTOSHHOTO TOKa. VCrosb30BaHUE 3JIEKTPOABUIATENEH B TEXHHUYECKHX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM — wHAyKuuu. [lpaBuno  JleHma.
Onektporedeparop. CrocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX MCTOYHHMKAX JHEPTUU. DKOJOTHYECKUE MPOOIeMbl 3HEPreTHKH. TOITMBHBIC
AIIEMEHTHI U HJIEKTPOMOOHIIH.

Hemoncmpayuu.



DJIeKTpU3anus Tell.

JIBa posa eKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

OnexkTpocTaTHyecKast HHIYKLUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3aps/I0B.

MogenupoBaHie CHJIOBBIX JIMHUH OSJEKTPUYECKOTO TOJNS C IMOMOIIBI0 OyMakKHBIX
CYJITaHOB.

[TpoBOIHUKY U JUITEKTPUKH.

M cTOYHNKH OCTOSHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

["a30BbIit pazps.

M3mepeHue cuibl TOKa aMIIEpMETPOM.

H3mepeHue 37eKTpUUECKOro HapsyKEHUs! BOILTMETPOM.

Peocrar n marasus conpoTHBIEHUH.

B3anMmoseiicTBue NOCTOSHHBIX MarHUTOB.

MozenupoBaHre HEBO3MOKHOCTH Pa3JIeIeHUs MTOJIFOCOB MarHUTA.

MopnennpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB.

OmneiT OpcTena.

MarnutHoe nosie Toka. DJIeKTPOMarHur.

JleiicTBrE MarHUTHOTO MOJISL HA TIPOBOJHUK C TOKOM.

DNeKTpOABUTaTENb OCTOSIHHOTO TOKA.

Onsitel Dapanes.

DNEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OnbIThI 1O HAOIIOAEHUIO SJIEKTPU3ALIMU TeJl IPU CONMPUKOCHOBEHUH U UHAYKLIHEH.

Hccnenoanue qeHCTBUS 3JIEKTPUUECKOIO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKH.

COopka 1 HCHBITaHUE HIIEKTPUYECKOH 1IeNH MOCTOSHHOIO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAOIIETO YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha Pe3MCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnBbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHHS MPOBOJHUKA
OT €ro JUINHBI, [IJIOLIa/I OTIEPEYHOI0 CEUEHUS U MaTepHraa.

Omnpenenenue yenbHOro CONPOTUBIIEHUS IPOBOIHUKA.

[IpoBepka mpaBuiia CIOKEHUS HAINPSHKEHUH NMPU MOCIEA0BATEIbHOM COEAMHEHUU JBYX
PE3UCTOPOB.

ITpoBepka npaBuiia A1l CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenne D/]C 1 BHyTpEeHHETO CONIPOTUBIIEHHUS HCTOYHHUKA TOKA.

[Tposepka npasun Kupxroda.

IIpoBepka BbImoMHEHHS 3aKk0Ha OMa JUIsl TOJTHOM LETH.

N3yueHre  BONbTAMIEPHBIX  XapaKTEPUCTUK  HEIMHEHHBIX  DJIEMEHTOB  (JIaMIIbI
HaKaJMBaHUS WU IOJYIPOBOJHUKOBOIO IM0/1A).

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO YEPe3 PE3UCTOP.

OnpeneneHne MOLTHOCTH IEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBaHnre MarHUTHOIO B3aUMOZAEUCTBUSI IOCTOSIHHBIX MAarHUTOB.

N3yueHre MarHuTHOTO TOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U PA3/IEICHUN.
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HccenenoBanue 1eMCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OIBIThI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIbl B3aWMOJICHCTBUS KaTYIIKA C TOKOM M
MarHuTa OT CWJIbl M HaIlpaBJIEHUs TOKA B KaTYIIKE U OT HaJIM4Ms (OTCYTCTBUSI) CEpJIeYHUKA B
KaTylIKe.

N3yuenue AeicTBUSA MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KoucTpyrnpoBanue u u3ydeHre paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBUraTeIbHONM YCTaHOBKHU.

OnbITl MO HCCIAEAOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM WHIAYKUUU: HCCIEJOBaHUE
M3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUSI MHAYKIMOHHOTO TOKa.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. CrocoObl OMUCAHUST MEXAHHUYECKOTO
JBWDKEHUS: TaONM4YHBIN, Tpaduueckuii, anamutHueckuii. Cucrema orcuyéra. OTHOCHTEIBHOCTD
MEXaHUYECKOIO JBUKEHUS.

BekTopHble BENWYMHBI, ONEpaluyd C BEKTOpPaMH, HPOEKIMH BeKkTopa. Pammyc-BekTop
MAaTepUAIbHON TOYKH, NEPEMEIICHUE HA TJIOCKOCTU. PaBHOMEpHOE MPSMOJIMHENHOE JIBUKEHHUE.
HepaBnomepnoe mnpsimosinHeiHoe Bk eHue. CpelnHssi ¥ MTHOBEHHash CKOpPOCTh Teja MpH
HEPaBHOMEPHOM JIBH>KEHHH.

VYckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHEHHOE [BIKEHUE. YCKOpEHHE CBOOOIHOTO
nageHus. OnerTel [Nanumnest.

['paduueckas uHTEpIIpETAIIs YCKOPEHUSI, CKOPOCTH, TPONUJIEHHOTO ITYTH U TIEPEMEIICHUS
JUTSL IPSIMOJIMHEWHOTO IBUYKEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY.

JIBrm>keHre 1o OKpYKHOCTHU. JIMHEHHAsi CKOPOCTh, YIII0Basi CKOPOCTh, MEPUOJ M YACTOTa
oOpaleHusi mMpu PABHOMEPHOM JIBIDKEHHHM IO OKPYKHOCTH. CKOpPOCTh W YCKOpPEHHE TMpH
JBUKEHUHU 110 OKPYKHOCTH.

Bexkrop cunel. PaBHOelcTBYIO1IIAsA cuia.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. IIpunHimmn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cujla TPEHUS CKOJIbKEHMSI, CHJIa TPEHHS
MOKOsI, Ipyrue Buasl Tperus. Koadduiment tpenus.

JIBr>KeHUE TeJl TI0 OKPY>KHOCTH O IECTBUEM HECKOJIBKUX CHIL.

3akoH bepHymim u noabéMHas cuiia Kpbiia. COBpEMEHHBIE JIETaTeNIbHBIEC alnaparhl, Cya1a
Ha TIOJIBOAHBIX KPBUIbSIX, aHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. JIBMKeHHME Mmoe3na Ha
MarHUTHOM MOJYIIKE.

Cuna TSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. [[BM>KEHUE Ten BOKPYr IPaBUTAlMOHHOTO
neHTpa (B ToMm umcie tianet Bokpyr Conaia). [lepas kocmudeckas ckopoctb. HeBecomocTs u
MepErpy3KH.

PaBHOBecue MaTepuanbHOU TOUkH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3meHenwe wummynbca. Mmmynbc cuibl. YOpyroe H HEynpyroe
B3aUMO/ICCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbca. PeakTUBHOE BUIKEHHUE.

Mexannueckas pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctH, TpeHusi. Cs3b
sHepruu U paboTel. [loTeHIManbHas 3HEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
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[ToreHmanbHas sHeprus cxatoul npyxuHbl. Kunernueckas sueprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH U3MEHEHMSI U COXPaHEHMSI MEXaHUUECKON SHEPTHUH.

Hemoncmpayuu.

HaOnronenne MexaHM4ecKoro ABUKEHMs Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHue yTel U TPACKTOPUH IBUKEHUS OJTHOTO U TOT'O YK€ TeJIa OTHOCUTEIBHO Pa3HbIX
TeJ OTCYETA.

W3mepeHne cKopocTy U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSI.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO BUKCHHUS.

HaOnronenue nBuXeHUs Tea 1o OKpYyKHOCTH.

HabumronneHne MexaHMYECKHMX SIBJICHUMH, NMPOUCXOJAIIMX B cUCTeMe oTcuéra «Tenexka»
npu € paBHOMEPHOM U YCKOPEHHOM JIBMYKEHHH OTHOCUTENIEHO KaOMHETa (PU3UKH.

HaOnronenue paBHOBecHsl Tel, CBOOOJHOrO MajAEHUs, KoOJeOaHUS MasTHUKA B
MHEPLHAIbHBIX CUCTEMAaX KaK IOATBEPKICHUE PUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT €r0 MAacChl U JIEHCTBYIOIIEH HA HETO CUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMOIEWCTBUH TEJL.

M3meHeHne Beca Tesa IpU yCKOPEHHOM JBUKCHUU.

[lepenaya nMiysibca Ipyu B3aUMOJEHCTBUY TEIl.

[TpeoOpa3oBaHus SHEPTUH PU B3AUMOAECHCTBUU Tel.

CoxpaHeHue UMITyJIbCa TPH a0COIFOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHue UMITyJbca IPU YIPYTOM B3aUMOACHCTBUH.

HaGnronenue peakTHBHOTO IBUKEHHUS.

CoxpaHeHue 3Hepruu nNpu cBOOOTHOM MaJAECHUU.

CoxpaHeHue 3Hepruy npu JBUKEHUH Teja Mo JeHCTBUEM NPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

KoHcTpynpoBanue Tpakrta 1Jis pa3roHa ¥ JAJbHEHIIEro paBHOMEPHOIO JBMKEHUS ILIapUKa
VI TEJIEKKH.

Omnpenenenne cpenHeldl CKOPOCTH CKOJIbKEHUS Opycka WM JBWKEHHS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpEHHUs Telna IPpU PABHOYCKOPEHHOM JIBIJKEHUM II0 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIB)KEHUH 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: €Cly MpPU PaBHOYCKOPEHHOM JBHKEHMH 0€3 HayaJbHOM CKOPOCTH
IyTHU OTHOCSITCS KaK Psii HEYETHBIX YUCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue IBUXKEHUS Teja, OPOIIEHHOTO TIOJ] YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMaJIbHOTO JaBJICHHUS.

Onpenenenne k03P PUIIMEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

HccnenoBanue 3aBUCMMOCTU CHUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKHUHE, OT CTENEHU
neGopMaluu NpyKHUHBI.

Onpenenenne paboOThl CUJIBI  TPEHUS TP PABHOMEPHOM JIBUKCHUU Tela II0
TOPU30HTAILHOU ITOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YOPYTOCTH IpH MOABEME TIpy3a C HCHOIb30BAHUEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

Pa3nen 9. Mexanndeckue Koy1e0aHUs M BOJIHBI.
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Koneb6arenbHoe nBwkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOAaHWIA: TEpUO, YacToTa,
ammuTyaa. I'apmonnueckue konebanus. 3aryxatonme Konebanus. BeiHyXIeHHbIE KOIeOaHuUs.
Pe3onanc.

Marematuueckuil ¥ NpyXUHHBIA MasTHUKH. [IpeBpallieHne sHepruu npu kojaedareaIbHOM
JIBUKCHHH.

Mexanuueckue BoJHBL. IIpononbHble W mornepeuHble BOJIHBL. CBOHCTBA MEXaHUYECKHX
BOJIH: uWHTepdepeHIMs U audpakuus. JauMHAa BOJHBEI U CKOPOCTh €€ pacIpOCTpaHECHHS.
MexaHnyeckue BOJHBI B TBEPIOM Telle, CEHCMUYECKUE BOJHBL.

3Byk. PacnpocTpanenue u oTpaskeHue 3ByKa. | pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3onanc
B akyctuke. MH(]pa3Byk u ynbpTpa3Byk. lcmonp3oBaHME YIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmronenue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUITBI YIIPYTOCTH.

Habmonenne xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmonenue unrepdeperHnny u AuQpakiny BOJIH HA TTOBEPXHOCTH BOJIBI.

Habumtoienne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimeul.

OmnpezneneHue 4acTOTHI U MEpHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KHHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEpHOIa KojieOaHUM Tpy3a Ha HUTH OT JIJTUHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH TEpHOAA KoleOaHWH NPYKMHHOIO MasTHHKAa OT MaccChl
rpysa.

[TpoBepka HE3aBUCUMOCTH Meproia KojiebaHui rpy3a, MOABEIIEHHOTO K JIEHTE, OT MaccChl
rpysa.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEpHO0/ia KOJIeOaHUH NMPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a 1 )KECTKOCTH NPYKUHBI.

W3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.

ONEeKTPOMarHuTHOE NOJIE. JJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BoJIH. [lIkasa 31eKTpOMarHuTHBIX BOJH. Mcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH Ul COTOBOM
cBs3u. Paguonoxamus. KocMuueckas cBs3b.

DJIeKTpOMarHuTHas Tmpupona cera. CKOpOCTh cBeTa. BOJHOBBIE CBOICTBA CBETA:
uHTEephepeHIMs U AUDPaKIHSL.

Hemoncmpayuu.

CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

WnTepdepenius u qudpakus cBeta.

Jlabopamopuvie pabomul u onvimel.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNe(oHa.

[TpoBeneHue ONMBITOB IO HAOIOIEHNIO HHTEpPEepeHINH U TU(PAKIINHN CBETA.

Paszpnen 11. CBeToBble siBICHHS.

JlyueBast mozens cBeta M reomerpuueckas onrtuka. Merounuku csera. lIpsmonuHelHoe
pacnpoctpanenue ceera. 3atmeHuss Connua u Jlynel. Otpaxenue cBera. [limockoe 3epkalio.
3akoH oTpaxeHus cBera. [loctpoenne n3o0paxeHui, CQOPMUPOBAHHBIX 3EPKATIOM.
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[Ipenomnenue cBera. 3akoH mnpeinomiieHuss cBeta. [lomHoe oTpaxeHue cCBera.
Hcnonp30BaHnE OJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX, OITOBOJIOKOHHAS CBSI3b.

Jlunza, xon mydeir B nmH3e. Dopmyna ToHKOW nWH3BL [locTpoeHue H300pakeHUH,
c(hOpMUPOBAHHBIX TOHKOM JHH30M. Omnrtuyeckas cuctema (oToamnmnapara, MHUKPOCKONa U
Teneckorna. ['a3, kak onTuyeckas cuctema. bauzopykocTs U 1adbHO30PKOCTb.

Paznoxenne 6enoro ceera B criektp. OnbiTel HptoToHa. CiiokeHue CrIeKTpaIbHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHeitHOE pacpocTpaHeHHE CBETA.

OtpaxkeHue cBera.

[Tony4yenue n300paKeHUH B TNIOCKOM 3€pKale.

[Ipenomnienue cBeTa.

Onrtruyeckuii CBETOBO/I.

Xon styueit B coOnparomiei Jmnse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHU C MOMOIIBIO JTUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

Paznoxenue 6enoro cBera B CIIEKTP.

[Toryuenue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie padomol u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHMsI CBETOBOTO JIyya OT yrijia MaJeHusl.

W3ydeHue cBOMCTB N300pa’keHUs B IUIOCKOM 3€pKaJle.

HccnenoBanyre 3aBUCHMOCTH yIJIa MPEJIOMJIEHMSI OT yIUIa MAJEHUs CBETOBOIO Jyda Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIEH JINH3HI.

OnbITH IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbIThl MO BOCHPUATHIO IIBETa MPEAMETOB MpPHU HUX HAOMIONEHUHM 4Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pazgean 12. KBanToBbIe siBJIeHMS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-usnydeHus. CTpoeHHWE aTOMHOTO sjpa.
Hyknonnass Mopmens aromMHoro sigpa. M3oromsl. PamnoaktuBHBIE TpeBpamieHus. llepuon
noyiypacrnaja aToMHbIX sijep. JleficTBHe paJMOaKTUBHBIX H3JIYyYEHHIl HAa YKUBbIE OpPraHU3MBbI.
3amuTa OT paJuOAKTUBHOTO U3JIy4YEHUS.

SAnepHbie peakiy. 3aKOHbI COXpPaHEHUsI 3apsSA0BOI0 U MAacCOBOIO YHCEN. DHEPTUs CBA3H
aToMHbIX sifep. CBs3p Macchl W SHepruu. Peakuum cuHTe3a W JeneHus sjaep. Mcrounuku
sHeprun ConHua W 3BE3N. SnepHas »HepreTHka. OKOJOTHYECKHME NpoOJIeMbl SAepHOM
SHEPrETHUKHU.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUs U TIOTJIOMICHHUS.

CrniexTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Hab6mronenue tpexoB B kamepe Buibcona.
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PaboTa cuérunka HOHM3HPYIONTUX U3TyUEHUH.

Peructpanus nznydeHus: NpupoJHbIX MUHEPAJIOB U IPOJYKTOB.

Jlabopamopuvie pabomsl u onvimol.

Habmroienue CruomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanue TPEKOB: HU3MEPEHHE SHEPTUM YAaCcTHUIIBI 1O TOPMO3HOMY myTH (1O
dororpadusm).

W3mepenue paanoakTUBHOTO (hoHa.

IHoBTOPHUTEIBbHO-00001IAKOIUI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMN  MOAY/Ab MpelHa3HaueH [UIsl CUCTeMaTH3aluu U
00001IeHNsT TPEMETHOTO COJICPYKAHMSI U OTIBITA IEATEIILHOCTH, IPUOOPETEHHOTO MPU U3yUCHUH
BCEro Kypca (U3MKM yriIyONEHHOTO YpPOBHS, a TaKKe s MOJATOTOBKH K OCHOBHOMY
roCcy/IapCTBEHHOMY 2K3aMeHY 10 (pU3UKeE.

B npouecce u3ydeHust JaHHOTO MOAYJISl PEATU3YIOTCS U MOIYYaroT JajbHenlee pa3BUTHE
yueOHble JeHCTBUS, OOECHEUMBAIOIIME JOCTHKEHHE TNPEAMETHBIX M  METalpPEIMETHbIX
pe3yabTaToB 00y4deHHs, (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHHE H
OIHCaHUE SIBJICHUN Ha OCHOBE NMPUMEHEHUs (PU3NUYECKUX 3HAHUM, HCCIEA0BaTEIbCKUE JEHCTBHS
(BBIABMIKEHHE THIOTE3, TOCTAHOBKA €M W IUIAHUPOBAHUE UCCIIEIOBAHMS, aHAIMU3 JIAHHBIX U
[I0JIy4YE€HUE BBIBOJIOB).

[TpennourutenbHOl  (HOpMON OCBOEHHS MOJYJs SABISETCS IPAKTUKyM, IporpaMmma
KOTOPOI'O BKJIFOUYAET:

peleHre 3a7ay, OTHOCSIIMXCA K Pa3IMYHBIM pasjiesiaM M TeMaM Kypca (U3HKH, B TOM
YHClie 33]1a4, UHTETPUPYIOLINX COJIEpKaHUE Pa3HbIX pa3/IeNioB;

BBITNIOJIHEHHE J1a00paTOPHBIX padOT M OMBITOB (BKJItOUasi pabOThI U OMBITH U3 MEpPEUHEN K
paszenaM Kypca) B YCIOBHAX CaMOCTOSITENBHOIO IUIAHUPOBAHUS NPOBENEHUS MCCIEAOBaHUSA,
BbIOOpa U 000CHOBaHMS METO/A U3MEPEHUs BEJIMYMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKH;

BBITNIOJIHEHHE NMPOOIEMHBIX 33/1aHUH TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa (3aJaHus 1o
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH ), B TOM YHCJI€ 3aJJaHUI ¢ MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj TpYNNOBBIMM WM WHAMBHUIYaJbHBIMH TPOEKTAaMH, CBA3aHHBIMU C
coJiepKaHueM Kypca (PU3MKH.

N3ydyeHre mOBTOPUTENbHO-0000IIAIOIIEr0 MOAYISI MOXKET 3aKaHUMBATHCSl NMPOBEICHUEM
JTUAarHOCTHYECKOM paboThl 3a Kypc (M3UKH YIIyOJEHHOTO YpPOBHS, BKIIIOYAIOIICH 3aaHUs
pPa3sHOTO YPOBHS CIIOKHOCTU. Pe3ynbTaThl BBIMOJIHEHUS JAMArHOCTHYECKOHM pabOoThl MOTYT
MOKa3bIBaTh CTETIEHb TOTOBHOCTU OOYYAIOMIMXCSI K OCHOBHOMY T'OCYJapCTBEHHOMY 9K3aMEHY 10
¢usznke, a TaKKe CBUIECTEIHLCTBOBaTH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4HOM

T'paMOTHOCTH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS Y
oOyugatomerocst 0yayT c(hOpMUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:
e ])nampuomuueckozo 6ocnumaHus:

MPOSIBIICHUE WHTEPEca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (pr3mveckoi
HaYyKH;

[IEHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3HKOB;
®  2)oparxcoanckozo u OyX06HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKICHHH OOLIECTBEHHO 3HAYMMBIX U STUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JTOCTHKCHHUI (DU3HKY;

OCO3HAHUE BAKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCTIPUATHE ICTETUYCCKUX KayecTB (PU3UMUECKON HAyKd: e€ TapMOHUYHOT'O MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4)uennocmu HAYUHO20 NOZHAHUA:

OCO3HaHHE IEHHOCTU (PU3MYECKONW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHs MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEH COCTABIISIIOLIEN KYJIbTYpHI,

OpUEHTAIMSI B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX IPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEpPECA K UCCIIeI0BATEIbCKON AeSITENLHOCTH;

e 5)popmuposanus Kyaomypol 300p06ba U IMOUUOHATILHOZ0 O1A2ONOTIYHUUA:

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTH MPaBUJI O€30IIaCHOTO TOBEACHUS Ha TPAHCIIOPTE, HA TIOPOrax, C ANEKTPUIECKUM
Y TETJIOBBIM 00OPY/I0BAaHHEM B JIOMAIITHUX YCIOBHUSX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ TIpaBa y Ipyroro 4eioBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CEMbH, 00pa30BaTeIbHOU
OpraHu3aIy, TOpPoja, Kpasi) TEXHOJIOTHYECKON M COIMAIbHON HANPaBICHHOCTH, TPEOYIOMUX B
TOM YHCIIe U (PU3UIECKUX 3HAHUM,

UHTEpEC K MPAKTHIECKOMY U3YUEHHIO PO ecCcHil, CBI3aHHBIX ¢ (PU3UKOM;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlsl Ha TpUMEHeHHe (U3MYECKUX 3HAHUU IS pelIeHus 3agad B o0yacTu
OKPY’KaIoIlle cpefbl, TJIaHUPOBAHUSI MOCTYNKOB U OLEHKH MX BO3MOXHBIX IMOCJEICTBHH st
OKpYKaloIlle Cpeibl;

OCO3HaHHE TT100aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM U MyTel UX pelleHus;

e  8)adanmayuu K USMEHAIOUWUMCA YCI0BUAM COUUAILHOU U RPUPOOHOIL CPedbl:
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NOoTpeOHOCTh BO B3aUMOJECWCTBUU MPH  BBHINOJIHEHUM HCCIEAOBAaHUM U IPOEKTOB
($u3nUecKoil HanPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IeSTeIbHOCTh;

noTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHWH, YMEHUH (POPMYIHPOBATH UJIEH, IOHATHS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071acTH (DU3NKH;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUH;

CTpEMJICHUE aHAIU3UPOBATh U BBIABIATH B3AUMOCBSA3H NIPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (HU3NUYECKUX 3HAHUH;

OLICHKA CBOMX JACUCTBUM C YYETOM BIMSHHA Ha OKPYKAIOLIYIO CPEay, BO3MOKHBIX
17100aJTbHBIX TOCIIECTBHHA.

METAINPEAMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMsS mTporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanust y oOyuatomierocs OyayT cGhOpMHUpPOBaHbBI MeTalpeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTeIbHbIC YHHMBEpCAJlbHble Yy4yeOHble JEHCTBUS, KOMMYHHUKATHUBHBIE
YHHUBEpCalIbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3naBaTenbHBbIE YHHBepCAIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JlornyecKue AeicTBUA:

BBISBJISITH M XapaKTEpU30BaTh CYILECTBEHHbIE TPU3HAKH OOBEKTOB  (SBICHUI),
KJIaCCU(UIIUPOBATH UX;

BBISBJIATh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS] B pacCMaTpUBAEMBIX (akTax, JAaHHBIX U
HaOJI0IEHUAX, OTHOCALIMXCS K (PU3MUECKUM SBICHUSM;

BBISIBJISITH IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3M NpPU M3YyYEHUM (U3HUECKUX SBJICHUH U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIEYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYUH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCO0 pemieHust yueOHOM (Qu3nuecKoil 3agauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIEHHs, BHIOOp HauOosiee MOAXOJSIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BbI/IETICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMS,

MIPOBOAMTH O CAMOCTOATEIHHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (hHU3HUECKUn
HKCIIEPUMEHT, HEOOIIbILIOE HCCiIeI0BaHIE (PU3NYECKOTO SBIICHUS;

OLICHMBATh Ha NPUMEHMMOCTb M JOCTOBEPHOCTb HH(OpMAINIO, MOJYYEHHYIO B XOJI€
MICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMS,

IPOTHO3UPOBATh BO3MOXHOE JlalIbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIONIOKEHHUSI 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PatGora ¢ undopmanmeii:

NPUMEHSTh pa3jMyYHble METO/bl, WHCTPYMEHThl W 3allpochl TNpHU TOUCKE U OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pu3ndecKoil 3a1auu;

aHaATM3UpPOBaTh, CHUCTEMATU3HPOBATh M WHTEPHPETHPOBATH HHPOPMALUIO PA3THUYHBIX
BUJIOB U (hOpM IMpe/ICcTaBICHUS;
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OLICHMBATh HAAEKHOCTH MH(DOpMAIMU 1O KPUTEPHSAM, NPEUIOKCHHBIM YYHUTEIEM HIIH
c(OpPMYITHPOBAHHBIM CAMOCTOSTENILHO;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANBHYIO (OpPMY TpeACTaBiIeHUs HWHPOPMALUU U
WUTIOCTPUPOBATh PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpadukoi u
UX KOMOMHAIMSAMHU.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ 1eHCTBHUS:

B XOJI¢ 00CYXKJCHHS YUeOHOTO MaTepHaia, pe3yabTaToB JJA0OPaTOPHBIX paOdOT U MPOCKTOB
3aJ]aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIAaeMON TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha
peleHne 3aa91 1 MoJIepKaHue 0JIaroKenaTeIbHOCTH OOIIECHUS;

COIIOCTaBJIATH CBOU CYKACHUA C CYKIACHUSAMU Apyrux y4d4aCTHUKOB Auajiora,
OoOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIINH;

BBIPAXXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

HY6J'II/I‘-IHO MMpEaACTaBIATH PE3YIbTATBL BBIIIOJIHCHHOT'O (1)I/I3I/I‘-ICCKOFO OIlbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, IPOCKTA);

MOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHOH pabOThI IpU
pELICHUH KOHKPETHON (PH3UYECKOM MPOOIEMBI;

IIPpUHHUMATL LCIIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbLIBATH HeﬁCTBHﬂ no eé
JOCTIDKEHUIO: paclpesieNiaTh poiid, 00CYXKIaTh MPOLECCH U Pe3yabTaTbl COBMECTHOM paloThI,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMIOJHATh CBOKO YAacTh palOTHI, OCTUrasi KadeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;

OILICHMBAaTh Ka4eCTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

BBISBIIATh MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOIIMX JJs pelIeHUs
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B PA3IMYHBIX IOAXOJAaX TMPUHATUS pelleHuN (MHIWBUIYaJIbHOE,
MNPUHITHE PELIEHUs B TPYIIe, IPUHATHE PELICHUH IPyIIoi);

CaMOCTOSITENIFHO COCTABJIATh JTOPUTM pelieHus (U3NYECKOM 3ajaud WM  IUIaH
UCCIIEIOBAaHUS C  Y4ETOM  HMMEIOLIUXCA PEcypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/jiaraéMble BApUAHThI PELICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pPEIICHHUE.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeylaraTh IUIaH €€ NU3MEHEHMUS],

OOBSACHATh MPUYUHBI JTOCTHXKEHUS (HEIOCTHXKEHUS) pe3ylbTaTOB AESTeNbHOCTH, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO
UCCIICIOBAaHUS HMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CHTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

CTaBUTh ce0si HA MECTO APYroro 4ejoBeKa B XOJA€ CHOpa WM JUCKYCCHH Ha HAYYHYIO
TEMY, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro.
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npu3HaBaTh CBOE MpaBO Ha OWMOKY NpU peumeHur (U3NYeCKUX 3aJad WId B
YTBEPXKJICHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO APYroro.

INPEJIMETHBIE PE3YJIBTATDI

K xoHmy oOyueHust ¢ 7 Knacce npenMeTHBIE Pe3yabTaThl HA YIIyOJIEHHOM YPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCMOJIb30BaTh  IOHATUA: (U3MUECKME U  XUMMUYECKHE SBJEHHUS, HaAOIIOJECHUE,
9KCHEPUMEHT, MOJIeJIb, THIIOTE3a, €AMHULBI (PU3MUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUJKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PABHOJICHCTBYIOIIAS CHII,
negopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

YBEpEHHO pa3nuyaTh sBieHus (Iuddysus, TEmIoBOe JABWKEHHE 4YacTHUI] BEIECTBa,
paBHOMEpHOE JBW)KCHHE, HEPAaBHOMEPHOE [BIKCHHE, WHEPIHs, B3aUMOJCHCTBHE Tell,
paBHOBecHe TBEPIBIX TEJI C 3aKPEIUIEHHOH OCBIO BpAIlCHHs, Tepenavya JaBICHHUS TBEPIABIMU
TeJIaMH, JKUIKOCTAMH M Ta3aMu, aTMOoc(epHOe [aBlIeHUE; IUIaBaHUE TeJ, MpPEeBpaLICHUs
MEXaHUYECKOM SHEepruM) IO OMNMCAHUI0 MX XapaKTEpHBIX CBONCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacro3HaBaTh TPOSIBIICHHE HM3YYEHHBIX (M3NYECKUX SBICHUH B OKpYyKalomeM Mupe (B
TOM uHclie (PU3UYECKHE SIBIICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW W HEXHMBOM NPUPOAE, NEHCTBUE CUIT TSXKECTH, TPEHUS, YIPYTOCTH B MIPUPOJIE U TEXHUKE,
BIMSIHAE aTMOC(EPHOTO [aBJICHUS HA J>KUBOM OpraHu3M, IUIaBaHWE pPBIO, pBIYard B Tele
YeN0BeKa), MPH 3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJIEIATH CYIIECTBEHHBIC
cBO¥CTBA (IPU3HAKK) HU3UUECKUX SBICHUM;

OIUCBIBATh M3YYEHHBIE CBOMCTBA TeN M (U3NYECKUE SIBICHUSA, UCHOJB3Ys (PU3HUECcCKue
BeNMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CPEAHSAS CKOPOCTh, CHIIA
YIPYTOCTH, CUJIA TSKECTH, BEC Teja, CHJIa TPEHMsI, AaBICHUE TBEPIOrO Tela, JaBJIECHUE CTOI0a
KHUJIKOCTH, BBITAJIKMBAIOLIAsl CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJICUO CHJIbI, MOMEHT
CHIIBL, KO3((UIMEHT IMOJE3HOro JEHCTBHS MEXaHM3MOB, KHHETHYECKas M IOTEHLUAIbHAS
DHEPTHs), IPH ONMHUCAHUH MPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICT MCIOJIB3YEMbIX BEIWYHH,
uX OOO3HAYCHHS ¥ EAWHUIBI (U3UYECKUX BEIWYMH, HAXOIUTH (OPMYIBI, CBS3BIBAIOIINE
JAaHHYIO (DU3MYECKYI0 BENIWYMHY C JPYITMMH BEJIMYMHAMH, CTPOUTH T'padUKH H3YyYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTeprU30BaTh CBOWCTBA Tell, GU3NYECKHUE SBICHHS M TPOIIECCHI, NCTIOIB3Ys MpaBHIia
CJIOKEHHMsI CHJT (BJIOJIb OJJHOM MpsiMOif), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumenaa, npaBuio
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHYECKOU
SHEpPIrUu, MpHU H3TOM JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BBIpaKCHNUE;

CTPOHTH TIPOCThIC (HU3MUECKUE MOJIENIM PEATbHBIX OOBEKTOB, NMPOIECCOB W SBIICHHIA,
BBIJICJIATE TIPH 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IMPOIIECCOB,
SBJICHUN, TPUMEHATH (PU3UUECKUE MOJEIHU Ui OOBSCHEHUS (PU3MUYECKUX MPOIIECCOB U PELICHHUS
y4eOHBIX 3a7a4;

OOBSICHATh (PU3MUECKUE SBJIECHUSA, MIPOLECCHl U CBOMCTBA T€J, B TOM YHUCIIE B KOHTEKCTE
CUTyallul NPaKTHKO-OPHEHTUPOBAHHOTO XapaKkTepa, M pellaTh KaueCTBEHHBIC 3a/1aud, B TOM
qucie TpeOyIoe YHCICHHOTO OIICHUBAHUS XapaKTEPHbBIX 3HAUCHUH (PU3HMUECKUX BEIUYHMH, IPU
9TOM BbIOMPATh aJ€KBATHYIO (PM3UYECKYIO MOJIEIb, BBIABIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H U
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BBICTPAUBaTh JIOTUYECKYIO ILIETIOYKY PACCYXICHUM C OMOpOd HAa H3YyYECHHBIE CBOMCTBA
du3nUecKux sBICHUH, GU3NIECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemath pacuéTHble 3amaud (B 2—3 JeWCTBUS) MO H3y4yaeMbIM TeMaM Kypca (DU3HKH,
BbIOMpasl aJeKBAaTHYIO (PU3MUYECKYI0 MOJENb, C HCIOJIb30BAaHUEM 3aKOHOB U (Qopmydl,
CBS3BIBAIOILMX (PU3MUYECKHE BEIMUYMHBI, 3alIMChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3aJaud, BBIABIATH HEJOCTAIOMIME WIM WM30BITOUHBIC HaHHBIE, 0OOCHOBBIBATH BBIOOP METO/a
pelleHuss 3ajayd, MHCIOJIb30BaThb CHPABOYHBIE JIaHHBIE, IPOBOAMTH MaTEMaTHUUECKUE
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOI'O 3HAa4eHus (pU3n4ecKon
BEJIMYMHBI M ONPEAEIATh Pa3sMEpHOCTh (U3UYECKOM BEIMYMHBI, MOJTYYEHHOW IpU pPELICHUU
3a/1a4i;

pacrio3HaBarthb MpoOJIEeMbl, KOTOPhIE MOKHO PEIIUTH IMPHU MOMOIIH (PU3UIECKUX METOJIOB, U
IpeylaraTb OPUEHTUPOBOYHBIN CIIOCOO pelIeHUs, B ONMCAHUM MCCIEJOBAHUS PACIO3HABATh
poBepseMOe IPEANOI0KEHUE (TUIIOTE3Y), UHTEPIPETUPOBATh NOJIYYEHHBINH pPe3yJIbTaT;

IPOBOJUTH OIIBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN MM (U3NIECKUX CBOMCTB TEI
(muddy3us, TEmIoBOe pacUIMpEeHHE Ta30B, SBICHHE HWHEPIHH, H3MEHEHHE CKOPOCTH TIpU
B3aUMOJICHICTBUM TeN, Iepefaya MAaBJICHHs JKUIKOCTBIO W Ta3oM, IPOSBICHUE ACHCTBUS
aTMOC(EpHOTro JaBJeHUs, JIeHCTBUE MPOCTBIX MEXaHU3MOB): (OPMYIHUPOBATH MPEIOJIOKEHHUE
(rUmoTe3y) 0 BO3MOXKHBIX pe3yibTaTax HaOJIIOJEHUH, CAMOCTOATENBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO HaOOpa 000pyIoBaHMS U (OPMYIUPOBATH BHIBOJIBI,

OPOBOJIUTh NpPsAMbIE M KOCBEHHBIE M3MepeHHs (U3NYECKUX BEIMYMH (pacCTOSIHUE,
IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Teja, cuila, TEMIepaTypa, INIOTHOCTh KHUJKOCTU U
TBEPAOrO TeNa, CUIa TPEHUS CKOJIbKEHUS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JeHCTBYIONIAsl HA MOTPYKEHHOE B )KUJIKOCTh TEJIO, KOOPPUIIUEHT MOJIE3HOTO IEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
MeTo/a U3MepeHus, (PUKCUpPOBaTh MOKa3aHUs NPUOOPOB, HAXOAMTh 3HAUEHUE H3MEpseMOM
BEJIMYMHBI C TIOMOILBIO YCPEIHEHUS PE3YNIbTaTOB CEPUU U3MEPEHUN U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHHU;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTANIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTU IyTH PaBHOMEPHO JABMXKYILIETrocs Tejda OT BPEMEHM JIBUXKEHHUS Telna,
CWJIBI TpPEHUS CKOJBXEHMS OT CHJIbl HOPMaJbHOTO JIaBJIEHUs, KadecTBa 0O0pabOTKU
MOBEPXHOCTEN TEJI U HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHHUS Tell, CHUIIbI
YIPYroCTH OT YIUIMHEHUS MPYKHUHBI, BBITAJIKUBAIOMIEH CHUJIBI OT 00bEMa MOTpYXEHHOW YacTH
TeJa M OT IUJIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJO, YCIOBUN IUIaBaHUS Tell, YCIOBUN paBHOBECHs pblyara U OJIOKOB):
COBMECTHO C yuyuTesneM (GopMyIHpoBaTh 3aJady W TUIOTE3Y HCCIIEIOBAaHMS, CAMOCTOSATEIbHO
IUTAHUPOBATh HCCIIE0BAaHUE, CAMOCTOSTEILHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY C
UCIIOJIb30BAaHUEM WHCTPYKIIMHU, MPEACTABIATH MOTy4YE€HHBIE 3aBUCUMOCTH (DPU3NYECKUX BEITMUYNUH
B BHJe Tabmui U TpaduKOB, OLIEHHWBATH MOTPEIIHOCTH, JENaTh BBIBOABI IO pe3ylbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh IpaBWja TEXHUKM Oe30macHoro Tpyda Ipu pabore ¢ JgabopaTOPHBIM
obopynoBaHueM;

yKa3bIBaTh NPUHILMUIIBI 1€HCTBUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOMIAIOIINECS COCYIbl, OApOMETp, pblyar, MOABUKHBIA U HEMOABMKHBIN OJIOK,
HAKJIOHHAs IJIOCKOCTH;

XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX IPOLECCOB C ONOpOM Ha HX OMNMcaHUs (B TOM 4YHUCIE: MOAIIUIHUKH,
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YCTPONCTBO BOJIONIPOBO/IA, TUAPABIMYECKUH Mpecc, CUPOH, MAHOMETP, BEICOTOMEP, MOPIITHEBOM
HACOC, apeoMeTp), HCIIONB3ys 3HAHUS O CBOMCTBaX (PU3MYCCKUX SIBICHUNW H HEOOXOIMMBIC
duznyecKre 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U  TEXHOJOTMYECKUX TPOIECCOB IMPH PEHIeHUH y4eOHO-
MPaKTUYECKUX 3a/1a4;

OPUBOJUTh TMPHUMEPHl  (HAXOMUTh HH(MOPMALMIO O TPUMEpax) MPAKTHIECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu obOpaimieHuu ¢ OpudoOpaMu U TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHUS 3/10pPOBbI U
COOJII0IEHHS] HOPM HKOJIOTHYECKOTO TOBEACHUS B OKPY>KaIOIIIEH CpejIe;

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(DpOpMarmu GU3NIECKOro cojepkanus B HTepHEeTE,
CaMOCTOSTENLHO (HOPMYNIHUPYs MOUCKOBBIM 3alpoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUU U MyTEM
CpPaBHEHMSI  PA3JIMYHBIX  HCTOYHUKOB  BBIACNIATH  HMHPOpPMAIMIO, KOTOpas  SIBISETCA
IIPOTUBOPEYMBOM UM MOXKET OBITH HEOCTOBEPHOIA;

UCIIOJIb30BaTh IPHU BBITIOJHEHUN YUEOHBIX 3a/laHUil HAYYHO-TIONMYJIAPHYIO JUTEPATypy
buznyeckoro coaep:KaHus, CIOPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIAJCTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHus HMH(OpMANMKU W3 OJHOW 3HAKOBOMH
CHUCTEMBI B IPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOINICHUS HAa OCHOBE 2—3
MCTOYHUKOB MHGOpManuu (HU3NUECKOTO COJEpKaHUs, B TOM YHUCIE MyOJUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3ylbTaTaX MPOEKTOB WM YYeOHBIX HCCIEIOBaHHM, MpPU 5TOM TPaMOTHO
WCIIOJIH30BaTh M3YYCHHBIM MOHATHUHHBIN armapaT Kypca (U3HKH, COMPOBOXKIATH BHICTYIIJICHUE
MPE3EHTALNEH;

IpU BBIMIOJIHEHUH Y4YeOHBIX IMPOEKTOB W HUCCIEJOBAHUN pacmlpenensirTh 00SI3aHHOCTH B
rpylIe B COOTBETCTBUM C IIOCTaBICHHBIMHM 3aJa4aMH, CIEAUTh 32 BBIIOJIHEHUEM IUIaHA
JIEUCTBUM, aleKBATHO OIEHUBATh COOCTBEHHBIA BKJIAJl B JIEATEIBLHOCTh TPYIIIBI, BHICTpAaUBATh
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBAsE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenusi ¢ 8 knacce npeaMeTHbIe pe3ynbTaThl HA YrIyOJIE€HHOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

WCIIOJIh30BaTh TOHATHS (Macca W pa3Mepbl MOJEKYJ, TEIMJIOBOE JABHKEHHE aTOMOB M
MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTALTUIECKIE U aMOP(HBIE TeJa, HACHIICHHBIN
W HEHACBHINICHHBIM TMap, CHocoObl W3MEHEHUs BHYTPEHHEW OHEPruu, JJIEMEHTapHBIN
ANEKTPUYECKUN 3apsijl, MPOBOJHUKH, MOJIYIPOBOAHUKH, TUICKTPUKH, UCTOYHUKU TTOCTOSTHHOTO
TOKa, AJICKTPUIECKOE U MAarHUTHOE TI0JIS, ONTHYECKAs CUCTEMAa) U CUMBOJIMUECKHH S3BIK (DU3HKH
MIPH PEIICHUH YYEOHBIX U MPAKTHUECKUX 3a7a4;

YBEPEHHO pa3jnyaTh SIBJICHUs (TEIUIOBOE paclIpeHue (CKaTue), TEIIOBOe paBHOBECHE,
MMOBEPXHOCTHOE HATSHKEHUE, CMayMBaHUE, KaNWUISIPHBIE SIBJICHUS, MCHApeHWe, KOHJCHCaIus,
MJIaBJICHUE, KPUCTAUIM3AIUS, KUIEHHE, CIOCcCOObl Teruionepenaadyn (TErIoNnpOBOAHOCTD,
KOHBEKLMs, W3Iy4EHUE), TEIUIOBbIE IOTEPH, DJIEKTpHU3alUs TeJ, B3aUMOJCHCTBUE 3apsJiOB,
JIEUCTBUSA DJIEKTPUYECKOrO0 TOKA, KOPOTKOE 3aMBIKAHHME, B3aMMOJCHUCTBHE MAarHUTOB, JAECHCTBUE
MarHUTHOTO TOJIsI HA TIPOBOJIHUK C TOKOM) TTO OTIMCAHHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBIICHHE;

pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (DM3MUECKUX SIBICHHHN B OKpYXKaroliem mupe (B
TOM 4YHclie (QU3NYecKue SIBICHUS B MPHPOJEC: TMOBEPXHOCTHBIC M KAMWUIAPHBIC SIBICHUS B
MpUPOJIe, KPUCTALIBI B TIpupoje, uznydenne CoJiHIla, 3aMep3aHnue BOJOEMOB, MOPCKHE OpH3HI,
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o0Opa3oBaHHe pOChl, TyMaHa, HHesl, CHeTa, 3JIEKTPUUYECKUE SBJICHUS B aTMochepe, 3TeKTPHUIECTBO
JKUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMJId, Apei( IMOIFOCOB, POJIb MAarHUTHOTO TOJS ISt
JKU3HU Ha 3eMJie, TIOJSIPHOE CUSHUE), TIPH 3TOM MEePEBOUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHIA;

ONKCHIBATh HU3YYEHHbIE CBOMCTBA Tel M (DU3MYECKHUE SIBICHUS, HCIONb3yd (U3MUECKUE
BEJIMYMHBI (TeMIiepaTypa, BHYTPEHHSIS HEPIHsi, KOJIMYECTBO TEIUIOTHI, paboTa ras3a, yneiabHas
TETIIOEMKOCTh BEIECTBA, yJENbHAS TEIJIOTa IUIABJICHUS, YAEIbHAas TEIUIOTa MapooOpa3oBaHMUs,
ylenabHas TEIJIoTa CrOpaHus TOIUIMBA, KOO(PHUIMEHT MOJIE3HOTO ACUCTBUSA TEIUIOBOI MAIlIUHBI,
OTHOCHUTEIIbHAs BIAXXHOCTh BO3/yXa, OJCKTPUUECKUN 3apsl, CHJIAa TOKa, SJIEKTPHUECKOe
HaIpsKEHUe, CONMPOTUBIIEHUE NpPoBOoJgHUKA, DJC B IlenMu MOCTOSHHOTO TOKA, 3JIEKTPUUYECKOE
yIIeIbHOE COINpPOTHBIICHUE BEIIECTBA, padOoTa M MOLIHOCTh AJIEKTPHUYECKOTO TOKa), MpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCIOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs] U €IUHUIBI (PU3HUECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(GU3HYECKYIO BEIMYMHY C JAPYTUMHU BEITUYMHAMHU, CTPOUTH Tpa(UKH M3y4EHHBIX 3aBHCHMOCTCH
(bU3HUYECKUX BEINYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (U3UUYECKUE SBJICHUS U MPOIECCHI, UCIOIb3Ysl OCHOBHbBIE
MOJIOKEHUS MOJIEKYJISPHO-KMHETUYECKOM TEOpPUHM CTPOCHHUS BEIIECTBA, YPABHEHHE TEIJIOBOTO
OaslaHca, 3aKOH COXpaHEHMs JIEKTPUYECKOro 3apsijia, 3akoH KyllioHa, MpUHLUIT Cynepno3uLun
AIIEKTPUUYECKUX MoJiel, 3akoH Oma s ydactka nenu, npaBwia Kupxroda, 3akon Oma ans
nonHo uenu, 3akoH JDkoyms-JleHma, 3akoH COXpaHEHHsI SHEPrHH, HpPU 3TOM pa3IUvaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €T0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

CTPOUTH MPOCThIC (DU3MUECKHE MOJICIH PEAbHBIX OOBEKTOB, IMPOIECCOB W SIBICHHIA,
BBIJICTISIT TPH OTOM CYIISCTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBA OOBEKTOB, IPOIIECCOB,
SBIICHUH, TPUMEHATh (PU3UYECKHE MOJIETH AJs 0ObICHEHUs (PU3UUECKHX MPOLIECCOB U PEIICHUs
yueOHBIX 3a7a4;

OOBSACHATH (PU3NICCKUE SBIICHUS, MPOIIECCHI U CBOWCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTYaIluil MPaKTUKO-OPUCHTHPOBAHHOTO XapaKkTepa, W peliarh KadyeCTBCHHBIC 3a/1a4, B TOM
qrciie TpeOyrolue YUCICHHOTO OIICHUBAHUS XapaKTePHbIX 3HAYECHUN (PU3NUECKUX BETUYHH, TIPU
STOM BBIOMPATH aJIeKBaTHYIO (PM3MUECKYIO MOJIENb, BBISBIISTh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U U
BBICTpAaWBATh JIOTHYECKYIO IIETIOYKY PACCYXKICHUNW C ONOpPOH Ha W3yYCHHBIE CBOMCTBA
bu3NYeCKuX SBICHUHN, GU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO peliaTh pacuéTHhIC 3a/1a4M (C OMOpoi Ha 2—3 ypaBHEHHS) IO U3y4aeMbIM TeMaM
Kypca (u3uku, BbIOMpas aJeKBaTHYIO (PH3UYECKYIO MOJENb, C UCHOJIb30BAaHHEM 3aKOHOB U
(dbopMyJI, CBA3BIBAIOIMINX (PU3MUYCCKUE BEITMUMHBI, 3aIMCHIBATH KPATKOE YCIOBHE W Pa3BEPHYTOE
peIlleHre 3aJ1a4y¥, BBISBIIATH HEIOCTAIONINE WM W30BITOYHBIC JTaHHBIC, 0OOCHOBBIBATH BHIOOD
METOJla peIIeHHs 3a/lay¥, WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, IPUMEHATH METOJbI aHAIH3a
pa3MEepHOCTEH, HCIMONB30BaTh TpaduuecKkue MeTOAbl  pelieHUs  3a7ad, MPOBOJUTH
MaTeMaTH4YeCcKre TMpeoOpa3oBaHUsi M PacyEThl, OICHUBATH PEATMCTUYHOCTH IMOTYYEHHOTO
3HaYeHUS (U3MYECKOH BEIMYMHBI W ONPEACIATh Pa3MEpPHOCTh (DH3UYECKOW BEITUIHMHEI,
MOJTy4YEHHOU MPU PeIeHUH 3a/1a4H;

pacmo3HaBath MpoOIEMBbI, KOTOPbIE MOKHO PEIIUTH IIPH MOMOITU (PU3HUECKUX METOJOB, U
npejiaraTh OpPUEHTHUPOBOUYHBIM CrOco0 pelieHusi, B OMHMCAHUU HCCIIEIOBAHMS PAclo3HABATh
IIPOBEPsEMOE MPEIoIoKeHHE (TUIIOTe3Y), HHTEPIPETUPOBATD MOJIYUEHHBIH Pe3yIbTaT;

MIPOBOJAMTH OMBITHI IO HAOMIOAECHUIO (PU3NISCKUX SBICHUN UM (PU3NYECKUX CBOWCTB Tell
(KanmwIIsIpHBIE SIBIICHUS, 3aBUCHUMOCTH JIaBIICHUS BO3JyXa OT €ro o0bEMa U TeMIIepaTyphl,
CKOPOCTH TIpollecca OCThIBaHHs (HAarpeBaHus) MpU H3JIYYEHHH OT I[BETa U3Iy4arouen
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(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApeHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH H
wiomaan €€ MOBEPXHOCTH, AJIEKTPHU3ALHUs TEJI U B3aMMOJICHCTBHE S3JCKTPUYECKHUX 3apsJiOB,
B3aMMOJICHICTBHE TIOCTOSHHBIX MAarHMWTOB, BU3yaJH3allMs MAarHUTHBIX TOJEH MOCTOSHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOIO TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOMCTBa  DJIGKTPOJABHIraTeNis  IOCTOSHHOrO  Toka):  (GOpMyIupoBaTh  IpoBepsieMoe
MPEIIONIOKeHHE (TUIOTE3y) O BO3MOXKHBIX pe3ylibTaTaX HAOIIOIEHUN, CaMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HaboOpa OOOpYIOBaHUS, ONMCHIBATH XOJ ONbBITA M
(dbopMynTUpOBaTh BBHIBOJIBI;

IPOBOAUTH NpPSIMblE M KOCBEHHBIE H3MepeHHs] (PU3MYECKHX BEJIUYUH (TemIieparypa,
OTHOCHUTENIbHAS BJIAXHOCTh BO3/yXa, CHJA TOKAa, HANpsOKEHHE, YJelbHas TEeIIOEMKOCTh
BEIIIECTBA, COIMPOTHBICHUE MPOBOJHUKA, padOoTa M MOLIHOCTh AIIEKTPHUUYECKOTO TOKa) C
UCIIOJIb30BAaHMEM aHAJIOTOBBIX U UU(MPOBBIX MPUOOPOB, OOOCHOBBIBATH BBHIOOP METOJA
U3MepeHus, PUKCUPOBATh MOKa3aHUs MPUOOPOB, HAXOIUThH 3HAUYECHHE U3MEPSIeMON BEIHUYUHBI C
MIOMOIIBIO YCPETHEHHS PE3YIbTaTOB CEPUU M3MEPEHHI U OLIEHUBATH MOTPENIHOCTh N3MEPEHUH;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (DU3MUYECKUX BEITUYNH
(3aBUCUMOCTD JJaBJICHHSI BO3/AyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIKICHUS, UCCIIeI0BAaHUE
SBIICHUSl TEIJIOOOMEHAa TpU CMEIIMBAaHWU XOJIOAHOM W Tops4Yell BOABI, 3aBUCHUMOCTH
COIIPOTHBIJICHUS] TPOBOJAHHWKA OT €r0 JUIMHBI, IJIOMIATN TTONEPEYHOTO0 CEYCHUS U YAETHHOTO
COIIPOTHBIICHUS] BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOIIET0 Yepe3 MPOBOIAHHK, OT
HANPSDKEHUS HA IPOBOJIHUKE, UCCIIeI0OBAaHUE MTOCIIEeI0BATEIbHOTO U MapajlieIbHOTO COeIMHEHUN
IPOBOJHUKOB): COBMECTHO C yuuTeneM (opMylnpoBaTh 3ajady M THIIOTE3Yy HCCIEeIOBaHMUA,
CaMOCTOSITENIbHO TJIAHUPOBATh MCCIIEA0BAHNE, CAMOCTOATEIBLHO COOMpPaTh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJB30BAHWEM WHCTPYKIMH, TIPEACTABIATH TIOJTYYEHHBIE 3aBUCHMOCTHU
(bu3nUecKruX BeTUYMH B BUE TaOIMIl U rpadMKOB, OLIEHUBATh MOIPEIIHOCTH, JIEJIaTh BBIBOBI 110
pe3ysbTaTaM UCCIIE0BaHuUS;

co0Jro1aTh MpaBuiia 0€30MacHOTO TpyAa Mpu padoTe ¢ 1adbopaTOPHBIM 000PYIOBAHUEM;

XapaKTeprU30BaTh MPUHIIMITEI JCHCTBUS U3YYEHHBIX MTPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOLECCOB C OMOPOM Ha MX OMHUCAHUA (B TOM YHUCIIE: CHUCTeMa OTOIICHHUS
JIOMOB, THUTPOMETp, MapoBas TypOHHA, aMIEpMETp, BOJBTMETP, CUYETUMK 3IIEKTPHUUECKOU
SHEPruM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE 3JIEKTPONPUOOPHI (IIPUMEpHI),
NPEOXPAaHUTEIN U WX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE IMOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKAa), MCIONb3YysS 3HaHHUA O CBOWCTBAax
bu3nUecKkux sSBICHUNA, HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA U M3MEPHUTENBHBIC PHOOPHI TTI0 CXeMaM
U CXEMATHYHBIM PHUCYHKaM (KUJKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETpP, TUTPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI IEKTPHUECKUX
Hernel ¢ Mocie0BaTeNbHBIM U MapalyIeIbHbIM COEAMHEHHEM 3JIEMEHTOB, pa3finyasl YCIOBHbBIE
0003HauCHHSI SJIEMEHTOB JIEKTPUIECKUX IIETIeH, NCIIOTB30BAaTh CXEMbI H CXeMAaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKHX YCTPOWCTB, W3MEPUTEIBHBIX TIPUOOPOB ¥  TEXHOJIOTHYECKUX
IPOIIECCOB MPH PEIICHUH y4eOHO-TIPAKTHUECKUX 3a71ay;

OPUBOANUTH TpUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€301acHOCTH
npu obOpaiieHud ¢ npuOoOpaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/J0POBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaIOIIEH cpejie;

OCYLIECTBIIATh MOUCK HMHpOpManuu  Qusnueckoro coaepxanus B HMHTepHere,
CaMOCTOSITENIbHO (GOPMYIUPYS MOUCKOBBIN 3alpoc, HA OCHOBE UMEIOIIUXCS 3HAHUM U CpaBHEHUS
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JIOTIOJIHUTEIbHBIX MCTOYHUKOB BBIACIATh HMH(MOpPMALHIO, KOTOpas SIBISETCS NMPOTUBOPEUUBOM
WA MOXeET OBITh HEJJOCTOBEPHOM;

UCITIOJIb30BaTh MpPHU BBHINOJHEHUH YUYEOHBIX 3alaHUi HAyYHO-TIOMYJISPHYIO JIUTEpaTypy
(GU3M4ecKoro CcojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BlaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HMHGOpMAlMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE ITMCHBMEHHBIE M KpaTKHME YCTHBIE COOOIIeHHs, 00001mas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOrO COJAEP’KaHMs, B TOM 4YHUCIIE MyOJINYHO
IIPEICTABIIATh PE3YJbTAaThl IMPOCKTHOW WM HCCIENOBATEIbCKON NEATEIbHOCTH, IPU 3TOM
IPaMOTHO HCIOJb30BATh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (HU3HKH, COIPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALNEM;

IPU BBIOJHEHUN YYEOHBIX IIPOEKTOB M UCCIIEAOBAHUM (PM3NYECKUX MPOLECCOB paclpesiensTh
00s3aHHOCTM B TpyHIe B COOTBETCTBHMM C IIOCTAaBICHHBIMU 3ajjayaMM, CIEIUTh 3a
BBIMIOJTHEHUEM IUIaHA JAEUCTBUM M KOPPEKTHPOBATh €ro, aJieKBaTHO OLIEHHWBATH COOCTBEHHBIN
BKJIAJl B J€ATEIbHOCTb I'PYIIIbI, BEICTPAUBaTh KOMMYHHUKAaTUBHOE B3aWMOJCHCTBUE, NPOSBIAA
TOTOBHOCTb pa3peliatbh KOH(PIUKTHI.

K xonny oOyuenus ¢ 9 knacce npeiMeTHbIE pe3ylbTaThl HA YIIyOJIE€HHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEIBHOCTh MEXAHHMUECKOTO JIBUKEHUS,
HEBECOMOCTh M MEpPerpy3Kkd, LEHTP TSDKECTH, MEXaHWYEeCKHE BOJHBI, 3BYK, MH(Pa3ByK U
yIbTPa3BYK, MEKTPOMarHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3Ty4eHHE, IIKaJIa 3JIEeKTPOMArHUTHBIX
BOJIH, MCTOYHMKH CBE€Ta, OJIM30PYKOCTh M JalbHO30PKOCTh, CIHEKTPhl MCIYCKAaHUA U
HOIJIOIEHMs, anbda-, 0eTa- M raMMma-u3IydeHHs, HU30TONbI, SAEepHAas U TepMOsiepHas
HHEPreTHKa) U CUMBOJIMYECKUN S3bIK (U3UKHU MPHU pEILICHUH YU4eOHBIX M MPaKTUUECKUX 3a7ay;

YBEPEHHO pa3nyaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSAMOJIMHENHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBU)KEHUE, CBOOOIHOE MaJIeHUe Tell, ABM)KEHUE
[0 OKPY)KHOCTH, B3aMMOJEHCTBHE TeEJI, PAaBHOBECHE MAaTEpUAIbHOM TOYKH, pPEAKTHBHOE
JIBIDKEHUE, HEBECOMOCTb, KoyiebaTelbHOE JABIKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYX/ICHHbIE KOJI€OaHMs), pE30HAHC, BOJHOBOE ABM)KEHHE (pAaclpOCTpaHEHHE M OTPaKEHUE
3BYKa, HHTepepeHus U AUPPaKIHs BOJH), MPIMOJIMHEHHOE PacpOCTpaHEHUEe, OTPaKEHHUE U
IpeJIOMIIEHUE CBETA, IMOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jiokeHue Oenoro cBera B CIEKTp
U CIOXEHHE CIHEKTPAIbHBIX LIBETOB, €CTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro crekTpa H3JIy4eHHs) MO ONHMCAHMIO MX XapaKTEepPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

pacrio3HaBaTh INPOSBICHUE W3YYEHHBIX (U3MUECKUX SIBICHHH B OKpyXarolem Mmupe (B
TOM 4HcIie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUIUBHI M OTIUBBL, ABWKeHHE Tu1aHeT CoHeuyHOU
CUCTEMBI, PEAKTHBHOE J[IB)KEHUE KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KUBOTHBIMHU,
3eMJIETpsCEHUE, CeHCMHYECKHe BOJHBI, IyHaMH, 3XO0, I[BE€Ta TeJl, ONTHYECKHUE SIBICHUSA B
npupojie, OuoorMyeckoe JCWCTBHE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YCHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4yd, pPaJHUOAKTUBHOE
U3IIy4eHUE MPUPOIHBIX MHUHEPANOB JEHCTBUE PAAMOAKTUBHBIX W3Iy4YCHUH Ha OpraHHU3M
YeJI0BeKa), IPU 3TOM NEPEeBOUTh MPAKTUYECKYIO 3a/1a4y B y4EOHYIO, BBIJEIATh CYLIECTBEHHBIE
cBOIicTBa (IpU3HAKK) GUINIECKUX SBICHUI;

OIKCHIBATh M3YYEHHBIC CBOMCTBA Tel M (U3NYECKUE SBICHHS, UCIOIB3YS (U3UUECKUE
BEJIMYMHBI (CPEIHASA U MIHOBEHHAsI CKOPOCTh TeJla P HEPaBHOMEPHOM JBHKEHHH, YCKOPEHHUE,

23



IIEPEMEUICHUE TIPU PAaBHOYCKOPEHHOM MPSMOJUHEHMHOM [IBHXKEHUM, YIJIOBash CKOPOCTD,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIa TPEHHs, CUJIA YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TaJICHHsI, BEC Tela, HEHTP TSKECTH TBEPIOTO Tella, UMITYJIbC Tela, UMITYJIbC CHJIBI,
MOMEHT CHJIbl, MEXaHHWYecKas paboTa M MOIIHOCTb, NOTEHIMAJIbHAs YHEPrus Tesa, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIUAJIbHAS SHEPTUS CKATOM IPYKUHBI, KWNHETHYECKAsl DHEPTHUs,
[I0JIHAs MEXaHW4YecKas 3HEprus, MEepUoJl U 4YacToTa KojeOaHui, Nepuoj MaTeMaTUYecKOro U
IIPY’KUHHOI'O MAasTHHUKOB, [UIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA,
HoKa3aTesb IPEIOMIIEHUS CPefbl), IPU ONUCAHUU MPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI
UCIOJb3YEMbIX BEJIMYMH, HUX O0003HAuU€HUs M €AMHUIBl (U3NYECKUX BEIMYUH, HAXOAUTh
(opMyIbl, CBS3BIBAIOLINE MAaHHYIO (U3NYECKYIO BEIWYHHY C JIPYTMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBA Tel, (hU3MUYECKHE SIBJICHUS U IPOLIECCHI, UCIOJb3Yd 3aKOH
COXPAaHEHHs SHEPruH, 3aKOH BCEMHPHOIO TATOTCHMsI, NPUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
OTHOCHUTENBHOCTH ['ammies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS WMIIYJbCa, TEOPEMY O
KMHETUYECKOW SHEpruM, 3akoH ['yka, 3akoH bepHyinu, 3aKOHBI OTPAKEHMS M IIPEIOMIICHUS
cBeTa, (opMyIly TOHKOH JMH3BI, IUIAHETAPHYIO MOJENb aTOMa, HYKJIIOHHYIO MOJIEb aTOMHOI'O
A1pa, 3aKOHbI COXPAHEHHUs 3apsAI0BOr0 U MACCOBOI'O YMCEN NPU SAEPHBIX pEakUUsAX, IPU ITOM
pasyinyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA M €r0 MaTEMaTHIECKOE BEIPAKCHHUE;

CTPOUTH (PU3MUECKUE MOJIEIN PeaTbHBIX 0OBEKTOB, POIIECCOB U SBICHHUM, BBIICIATH TIPH
3TOM CYILECTBEHHbIE U BTOPOCTEIIEHHbIE CBOIICTBA OOBEKTOB, IIPOLIECCOB, SBJICHHUH, IPUMEHATh
du3nueckre MoAeIH st OObSICHEHNS (PU3NUECKUX MTPOLIECCOB U PEeLICHHs yUeOHbIX 3ajad;

OOBACHATh (U3UYECKHUE SBICHUS, MPOLIECCHl M CBOMCTBA TEJl, B TOM YHUCIIE B KOHTEKCTE
CUTyallMil IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTh KAadeCTBEHHBIE 33Ja4d, B TOM
qucie TpeOyIole YMCICHHOTO OLIEHUBAHUS XapaKTePHbIX 3HAUeHUH (PU3HMUECKUX BEIUYHMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3MUECKYIO MOJEIb, BBISBIATh IPUUUHHO-CIIEJCTBEHHBIE CBA3U U
BBICTPAaUBaTh JIOTMUECKYIO ILIETIOYKY PacCyXACHMH M3 2—-3 IaroB ¢ ONOpPOl Ha H3y4yeHHbIE
CBOICTBa (pU3NUECKUX SBIECHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U MOJEIIH;

YBEpEHHO pellaTh pacy€THbIE 3ajjauyd M0 H3ydaeMbIM TeMaM Kypca (pHU3MKH, BbIOMpas
a/IeKBaTHYI0 (M3UYECKYI0 MOJETb, C HCHOJIb30BAHHWEM 3aKOHOB U (OpMyJ, CBS3BIBAIOIIMX
¢du3nueckue BENWYUHBI, 3alUChIBAaTh KpPAaTKOE YCJIOBHE U pa3BEPHYTOE pEUICHHE 3a/ayH,
BBISIBJISITH HEAOCTAIONINE WIM H30BITOUHBIE JaHHbIE, 0OOCHOBBIBaTh BHIOOP METOJA peIllIeHUs
3a/1a4d, MCIOJIB30BaTh CIIPABOYHBIE JAHHBIC, INPUMEHATb METObl aHAIM3a PAa3MEPHOCTEH,
UCMOJb30BaTh TpaMuecKue METOJIbl pelleHus 3a7ad, M[POBOAMTH MaTeMaTHYECKue
npeoOpa3oBaHus U pacuéThl, OLEHUBATh PEATUCTUUYHOCTD MOJTYYEHHOIO 3HaYeHUs (PU3HUECKO
BEJIMYMHBI U OMNpPENeisTh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pelIeHUuU
3a/1a4u;

pacrio3HaBarh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIH (PU3UUECKUX METOJIOB, U
npeyiaraTh OpUEHTHUPOBOUHBIM CrOCOO pelleHusi, B OMMCAHWU HCCIIEIOBaHMS pPaclo3HaBaTh
MIPOBEPSIEMOE MPEIoNIoKeHHe (TUIOTe3y), OLEHHWBATh MPAaBHIBHOCTh IOPSJIKA IMPOBEIEHUS
UCCJIEI0BAHNS, UHTEPIIPETUPOBATH NIOJIyYCHHBIN PE3YJIbTAT;

IIPOBOJUTH OTIBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (U3NYECKUX CBOMCTB TEl
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXPAaHEHUs SHEPIUM, 3aKOHA COXpPaHEHHUs
UMITyJIbCa, JACUCTBHE 3aKoOHAa bepHyIM M BO3HMKHOBEHME TOABEMHOM CHIBI  KPBLIA,
3aBHCUMOCTh TepuoJia KoJeOaHUil NPYKHUHHOTO MasATHUKAa OT MAacChl Tpy3a U KECTKOCTU
OPY)KUHBl W HE3aBUCHUMOCTh OT AaMIUIMUTYAbl MajbIX KoJeOaHWH, MpsIMOIHUHEIHOe
pacrpoCTpaHEHHUE CBETA, Pa3jloKeHUe OEJIoro CBETa B CIEKTpP, U3yUEHUE CBOMCTB N300pakeHMs
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B TUIOCKOM 3€pKajie W CBOWCTB M300paKCHHs TMpEeaAMeTa B COOMpArOIICH JuH3e, HaOJI0IeHNe
CIUIOIIHBIX W  JUHEWYaThIX CIEKTPOB  M3JIydeHHs): (OpMYIHpOBaTh  IMPOBEPsIieMOE
MPEIIOJIOKeHHE (TUTOTE3Y) O BO3MOXKHBIX pE3ylibTaTax HaONIOJACHUN, CaMOCTOSATEIHHO
coOuparh yCTaHOBKY M3 M30BITOYHOrO Habopa 00OpYAOBaHUS, OINUCHIBATH XOJl OIbITA U
(dbopMynTUpOBaTh BBHIBOJIBI;

IPOBOJIUTH NpPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX HW3MEPEHUH, OIpenenss cpenHee
3HAYCHHUE U3MEPSIEMOM BETMYMHBI U OTMPEAETIsis OrPEIIHOCTh PE3yIbTATOB MPSMBIX U3MEPEHUIA,
000CHOBBIBATH BBIOOP CrIoco0a 3MepeHusl (M3MEPUTEIBHOTO MPUOOopa);

MIPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHUUH (CPEHsst CKOPOCTh U YCKOPEHUE
TeJa IPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHE CBOOOTHOTO TaIeHUs], KECTKOCTD MPY>KUHBI,
KOO(PQHUIUEHT TPeHHUs CKOJIbKEHHS, MEXaHW4YecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KoJIe0aHUN MaTeMaTUYECKOro M MPY>KUHHOTO MAasSTHHUKOB, (DOKYCHOE pacCcTOSHHUE cOOMparoieit
JUH3BI M €€ ONTUYecKas Cuia, PaAHOaKTUBHBIA (DOH) C HCIOJIH30BAaHHMEM AaHAIOTOBBIX U
U(PPOBBIX TPUOOPOB: OOOCHOBBIBATH BBIOOP METO/a W3MEPEHUs, IUIAHUPOBATH HM3MEPECHHS,
CaMOCTOSITENIEHO COOMpAaTh AKCIEPUMEHTAIBHYIO YCTAHOBKY, BHIYMCIIATH 3HAUCHHE BEJIMYMHBI U
AHAIM3UPOBATh TOJYYCHHBIE PE3yJbTaThl, OICHHBAs IMOTPEIIHOCTh PE3yJIbTATOB KOCBEHHBIX
U3MEPEHU;

IPOBOJUTH AKCIIEPUMEHTAIBHBIC HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKHX BEITMYNH
(3aBHCHMOCTB IIYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KCHUHU 0€3 HadalbHOH CKOpPOCTH,
3aBHCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHS OT CHJIbl HOPMAIIBHOTO JIaBJICHHS, Iepuoaa KoneOaHui
MaTeMaTHYECKOro MasiTHUKA OT JJMHBI HUTH, OINpe/lelIeHue YCKOPEHHUs CBOOOJHOIO MaJeHMS,
UCCIIEIOBAaHNE M3MEHEHHUS BEJIMYUHBI U HAMIPABICHUS WHIYKIIMOHHOTO TOKA, 3aBHCUMOCTh YTiia
OTpPaKEHHsI CBETa OT yIJIa TAaJeHHs, yrjla MPEeJOMIICHHS OT YIJia IMajeHHus CBETOBOTO JIyda,
UCCIIEIOBaHME TPEKOB: U3MEPEHUE SHEPTUHU YACTHILIBI 10 TOPMO3HOMY yTH (110 GoTorpadpusim)):
COBMECTHO C y4MTeneM (popMynupoBaTh 3ajlauy M THIIOTE3y HCCIIEAOBAaHUS, CaMOCTOSITEIbHO
IUTAHUPOBATh HCCIIEIOBAHNUE, CAMOCTOSITEIIbHO COOMpaTh AKCHEPUMEHTAIBHYIO YCTaHOBKY,
NPECTaBIATh MONyYEeHHBIE 3aBUCHMOCTH (DPM3WYECKUX BEIMYMH B BHJE TaONHIl U TPauKOB,
OLIEHUBATh MOTPELIHOCTH, AEIaTh BBIBOBI M0 pe3yJIbTaTaM HUCCIIEA0BaHMS;

coOiroaaTh npaBuiIa 6€30MacHOro Tpyaa mpu pabote ¢ 1a00paToOpHBIM 000PYIOBaAHHEM;

XapaKTepU30BaTh MPUHIIHIEI JCHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYIECKUX TPOIECCOB C OMOPOH Ha WX OMHCAaHUS (B TOM YHCJE: CIHIOMETp, JaTYNKA
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, pPaKeTa, 3XOJOT, OYKH, Mepuckomn, ¢doToanmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKHUE CBETOBOJIbI, CIIEKTPOCKOIN, JT03MMETp, KaMmepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOWCTBaX (U3WYECKUX SBICHHH W HEOOXOIUMBIE (H3NIECKHE
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMBl M CXEMATUYHBIC PUCYHKH H3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTHYECKHX MPOIIECCOB MPHU PEUICHUH y4eOHO-
NPaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOCHUS U300paKeHUH B IUIOCKOM 3epKalie U
cobuparomiei TMH3e;

NPUBOJIUTH MpHUMEpPhl (HaXoIuTh HHGOpPMALKIO O TMpUMEpax) MPaKTHIECKOro
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWH B TMOBCEJIHEBHOW KU3HM JJIs o0ecreyeHus 0e301MacHOCTH
npu oOpamieHuu C MpuOOpaMM W TEXHHUUECKUMH YCTPOHCTBAMH, COXPAaHEHHs 3/I0pOBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TOBEICHUS B OKpY>KaIOILEe cpene;

OCYIIECTBIISATh MOMCK uHpopManuu (¢u3nyeckoro coaepxkanuss B MHrepHere,
CaMOCTOSITENIbHO ~ (OPMYNIHMPYsS  TOMCKOBBI  3ampoc, HAXOIUTh IYTH  ONpENeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUHM U TOTIOJHUTEIbHBIX
HUCTOYHUKOB;
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UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4yHO-TIOMYJAPHYIO JUTEpaTypy
(U3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHus HHGOPMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MHGOpPMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO CONEpKaHHs, MyOIUYHO MPEACTABIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKOM JEATENBHOCTH IIPU 3TOM TIPAMOTHO HCIIOJIb30BATh
M3YYEHHBII MOHATUMHBIN anmapar u3y4aemoro pasjesia (U3HKU U COPOBOXK/IATh BBICTYIJICHHUE
npe3eHTaluen ¢ ydéToM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoauuyecTBo yacoB DyleKTpoHHbIE (M (POBbLIE)
o0pa3oBaTe/ibHbIE pecypchl
HaumeHoBaHme pa3/iesioB U TeM https://resh.edu.ru/
Ne n/m KonTponbHblie IIpakTHyeckue "
MPOrpaMMbI Bcero https://infourok.ru/
padorst padorst https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/
Pazgen 1. ®usnka u eé poJb B NO3HAHUM OKPY:KAIOLIEro MUpa
1.1 ®u3nka — Hayka 0 IpUpoJie 2
1.2 du3nuecKre BeINYUHbI 3
1.3 EcrecTBEeHHO-HayUYHBIH METOJ O3HAHUS 1
Utoro no pazneny 8
Pasnen 2. IlepBoHayanbHble CBeleHHSI O CTPOEHHUH BellecTBA
2.1 CtpoeHue BeliecTBa 2 1
’ JBikeHNE U B3aUMOCHCTBUE YaCTHUI] 4 5
BEIIIECTBA
23 ArperaTHbIe COCTOSTHHS BEIleCTBa 1
Hroro no pazaeny 7
Pa3znen 3. /IBukeHue u B3auMojeicTBIe TeJl
3.1 MexaHnuecKoe IBIKEHUE 10 2
3.2 Muepuus, Macca, IIIOTHOCTh 9 1 1
33 Cuna. Buas! cun 15 1 3
Hroro no paszneny 34
Pa3nen 4. laBieHne TBEPABIX TeJ, SKUAKOCTel M ra3oB
41 | Hasnenue. [lepenava qaBneHus TBEPIBIMU 5 5 |
TEJaMU, KHUJIKOCTSIMH U Ta3aMHu
4.2 ‘ JlaBlieHHe KUIKOCTH 6 ‘
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43 ATmoctepHOe naBieHHe 5 1
44 I[eﬁCTBITI'e JKHJIKOCTH U ra3a Ha 12 3
HOTPYXEHHOE B HUX TEIIO

Hroro mo paznmery 28

Pa3gen S. PaGoTa 1 MOIIHOCTb. JDHeprus
5.1 Pa6oTa u momHOCTH 6 1
5.2 IIpocTeie MexaHU3MBI 2
53 Mexannueckast SHEpTHs 5 1

Utoro mo pazneny 19

Pazgen 6. IloBTOopHUTENBbHO-00001aI0IIMIT MOTYJIb
6.1 ‘ [ToBTOpUTENHEHO-00001IaI0ITUH MOTYITH 6

Utoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 23
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
(nudposrie)
o0pa3oBare/ibHbIE

Ne HanmeHnoBaHne pa3gesioB H TeM pecypcsl
KonTpoJbHbie IIpakTH4yeckne https:/resh.edu.ru/

n/n NMPOrpamMMbl Bcero
padoTHhI padoTHhI

https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/

Paznen 1. TenyioBbie ABJIEHUST

1.1 CrtpoeHue 1 CBOHCTBA BEIIECTBA 6
1.2 TenoBble mporecch 33 1 6.5
HUroro no pazaeny 39
Paznen 2. DiieKTpuyecKkre 1 MATHUTHBIE SIBJIEHUS
21 DJeKTpUUeCcKue 3apsaabl. 3apsHKEHHBIE Teaa 9 |
’ 1 VX B3aMOJCHUCTBHS
2.2 IToCTOSIHHBIN 3IEKTPUYECKUN TOK 31 1 10
2.3 MaruurHsbl€e SIBIEHUS 11 4
2.4 DNeKTpPOMarHUTHAsT HHAYKIUS 7 1
Hroro no pazaeny 58
Pasnen 3. IloBTopuTenbHO-00001aAI0MINI MOAYIb
3.1 TToBTOPUTEIEHO-0000IIAOIIHIA MOTYJIh 5 ‘
Hroro no pazaeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 22.5
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9 KJIACC

KoauuyectBo yacoB JJIeKTPOHHbIE
(nudposrie)
o0pa3oBare/ibHbIE
Ne HaumeHoBaHHe pa3aesioB U TeEM K n pecypchbl
n/n MPOrpaMMBbI Bcero O:Tp OILHbIE [;aKanecmle https://resh.edu.ru/
PaboOTRHI PaboOTHI https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/
Pazgen 1. Mexannueckue siBJIeHUS
MexaHI4YeCKOe ABIKEHHE U CITIOCOOBI €ro
1.1 8 28 1 2
OTIMCAHU
1.2 B3aumoneiicTBue Ten 14 2
1.3 3aKOHBI COXpaHEHUS 12 1
Utoro mo pazneny 54
Paznen 2. Mexanunueckne KoJe0aHUA U BOJHBI
2.1 ‘ Mexanunuyeckue KoyeOaHust 7 2.5 ‘
2.2 ‘ MexaHuuyeckue BOJHBL. 3BYK 2 ‘
Hroro no pazneny 12
Pazgen 3. DiekTpoMarHuTHoeE MoJie U 31eKTPOMArHUTHbIE BOJTHbBI
11 DIEKTPOMAarHUTHOE TI0JIE U 4
’ 3JIEKTPOMArHUTHBIC BOJHBI
Hroro no pazneny 4
Pasnen 4. CBeroBble siBJIeHUS
4.1 3aKOHBI PacIPOCTPAHEHNUS CBETa 8 2
4.2 JIuH3BI ¥ onTHYECKHE IPHOOPHI
4.3 Paznoxenne 6emoro cBera B CIIEKTP 1
Hroro no paszneny 14
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Paznen 5. KBaHTOBBIE SIBJICHUS

5.1 Hcnyckanue v NorjomeHne cBeTa aToOMOM 4
52 CtpoeHne aTOMHOTO siipa
53 S nepHble peakuuu 7

Hroro mo paznmery 14

Pazgen 6. IloBTopuTEeNIbHO-00001aI0IIMIT MOTYJIb
6.1 [oBTOpHTENEHO-0000IIAOIIINIA MOTYITh 4

Wroro no pazgeny 4

102 11.5

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
No uugposbie
Tema ypoka KounTpoabHbie IIpakTHnyeckue
n/n Bcero o0pa3oBare/ibHbIE
padoThI padoTHhI
pecypchbl

| ®uszuka — Hayka o pupoae. SIBneHus 1 https://infourok.ru/
TIPUPOJIBI https://multiurok.ru/

https://infourok.ru/

2 ®duznueckue ABJICHUS 1 P .

https://multiurok.ru/
®uznueckue BeIuunHbl. PasMepHOCTb.
https://infourok.ru/
3 ®uznueckue npubopsl. [lorpemHoctn npu 1 P .
https://multiurok.ru/
TIPSIMBIX M3MEPEHISIX

4 VYpok-uccienopanue "M3mepeHue TMHEHHBIX 1 1
pa3MepoB Tel U MPOMEKYTKOB BpeMeHH"

5 JlabopaTopnas pabota "M3mepenne o0pEMa 1 |
JKUAKOCTU U TBEpIOTO Tena"

6 JlaGoparopnas pabota "Omnpenenenne 1 !
pa3MepoB MalbIxX Tel. MeTop psaoB"

. Mertonpl HaygHOTO TO3HAHUS. OTnHCcaHNe 1 https://infourok.ru/
(U3NIECKUX SIBJICHAN C TOMOIIBI0 MOJIENEH https://multiurok.ru/
Ypoxk-uccienosanue "IIpoBepka rumoTe3s:

8 JATBHOCTH MOJNIETA MIAPHKA, ITYICHHOTO 1 |
TOPHU30HTAIBHO, TeM OOJIbIIIe, YeM OOoJIbIIe
BbICOTa ITycka"

Crpoenue BemiectBa. OMBITHI,

9 JTIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE 1 https://resh.edu.ru/
BEIIlECTBA
JlaGoparopnas pabota "OrneHka guaMerpa

10 aToOMa METOJIOM PSIZIOB (C UCTIOIh30BAHHEM 1 1
¢dororpaduii)"

11 VYpok-uccienosanue "HaOnroneHne 1 1
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TETIOBOTO PacIIMPEHus ra3oB. OIBITHI 110
00HapyKEHHIO AEHCTBUS CUIJI MOJIEKYJISIPHOTO
MpUTSKEeHU"

JBmkenne gactul Bemectsa. Juddyzus.

https://infourok.ru/

12 BpoyHOBCKOE nBUKEHHUE https://multiurok.ru/
Ypoxk-uccienopanue "Habiroaenue u
13 00BbsICHEHHE OPOYHOBCKOTO JABHKEHUS U
g dy3un"
14 B3anmopzeiicTBrE JacTHI] BELIECTBA: https://infourok.ru/
MPUTSDKEHUE U OTTAJIKHBAaHHUE https://multiurok.ru/
s ATperaTHble COCTOSIHHS BELIECTBA. ) https://resh.edu.ru/
OCOOCHHOCTH arperaTHBIX COCTOSTHUI BOZBI
16 Mexanuueckoe aBrkenue. [1yTb, https://infourok.ru/
TPaeKTOPUs, IEPEMEIICHUEC https://multiurok.ru/
17 PaBHOMepHOE 1 HEpaBHOMEPHOE JABH)KCHHE.
CkopocTb
18 HaxoxneHne ckopocTH, IyTH ¥ BPEMEHU MU https://infourok.ru/
PaBHOMEPHOM TMPSIMOJIMHEHHOM JBIKCHIH https://multiurok.ru/
19 JlaGoparopnas pabota "Omnpenenenue
CKOPOCTH PaBHOMEPHOTO JIBIKEHUS"
20 I'paduku MpsIMONTHHEITHOTO PAaBHOMEPHOTO https://infourok.ru/
JIBYDKEHUS https://multiurok.ru/
)1 Pemenune "3az[aq no Teme "Pacuet cpenHeit https://resh.edu.ru/
CKOPOCTH
JlabopaTopHnas pabota "OnpeneneHue
22 CpemHel CKOPOCTH CKOJIBKEHHS OpycKa MIn
apuKa 1Mo HaKJIOHHOM TIIOCKOCTH"
oy OTHOCUTENBHOCTH JBIDKeHUS. CII0KeHHe https://infourok.ru/
CKOpOCTEH Npu NapajuieIbHOM JBUKEHUH https://multiurok.ru/
24 [Tomyyerne u aHamm3 TpagKOB 3aBHCUMOCTH https://infourok.ru/
ITyTH ¥ CKOPOCTH JIBHKECHHUS OT BPEMEHH https://multiurok.ru/
)5 Pemenne rpaduyecknx 3aaad 1o reme https://resh.edu.ru/

"MexaHuka. PaBHOMEpHOE MPSIMOJIMHEHHOE
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IBIOKeHnE"

26

27

SBnenune nHepIUH. 3aKOH HHEPIIUH

B3aumoneiicTBue TN Kak MpUYrUHA
M3MEHEHHUs CKOPOCTU. Macca Tena Kak Mepa
HMHEPTHOCTH TeJja NMPHU NOCTyNaTeIbHOM
JIBHOKCHHUM

https://infourok.ru/
https://multiurok.ru/

https://infourok.ru/
https://multiurok.ru/

28

VYpoxk-uccienopanue "CpaBHEHHE Macc IO
B3aMMOJEUCTBHIO TEN"

29

30

Ypoxk-uccienosanue "HabnroneHue
HU3MEHEHHSI CKOPOCTH IIPU B3aUMOICHCTBUA

TCI

ILtotHOCTH BCIICCTBa

https://infourok.ru/
https://multiurok.ru/

31

JlabopaTopnas pabota "OnpeneneHue
IJIOTHOCTH TBEpOTO Tena"

32

33

Pemenue 3amau mo Teme "Macca Tena.
IImorHOCTE BemiecTBa"

Cwmecn u criaBsl. [loBepxHOCTHAS U
JIMHEHHAS TIIOTHOCTh

https://resh.edu.ru/

https://nsportal.ru/
http://www.myshared.ru/

34

IMoaroroBka K KOHTPOIBHOH paboTe 1Mo TeMe
"®du3nka — HayKa 0 IPUPOJIE.
[TepBOHauanbHBIE CBEJCHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOCHHUH BEIIECTBA.
Mexannka"

https://resh.edu.ru/

35

36

KontponpHas padora mo teme "®usnka —
Hayka o npupose. [lepBonauansHble
CBEJICHHS1 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHUHU BellecTBa. MexaHuka"

Cua. SIBnenue tsarorenus. Cumna TsSKeCTH

37

Uzobpakenue cui. Pemenue 3ai1ad mo teme
"OnpeneneHue cuibl TSHKECTH"

38

Cuna ynpyroctu. 3akoH ['yka
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39

Bec tena. U3smepenue cuin. JJunamomerp

Pemenue 3anay no Teme "Cusa ynpyrocTu.

40 " https://resh.edu.ru/
Bec tena
JlaboparopHras pabota "OmbITHI,
41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (ehopMaryu) NpyKUHBI OT
MIPUIO0KEHHON CHIIBI"
42 Cuna TpeHus
43 Crnoxenue cui. PaBHonelcTByomas cuna
Pemenue 3ama4d o teMme "CloxeHne CUilL.
44 . " https://resh.edu.ru/
PaBHOzelcTBYIOIIAs cuia
Pemenue 3amad mo teMme "B3aumopeiicTBue
45 N https://resh.edu.ru/
Ten. CHIlbl B MEXaHUKE
Pemenue 3amay no teme "Cuna tpeHus".
Ypok-uccienoBanue mo Teme "Vccnenopanue
46 P https://resh.edu.ru/
3aBUCHUMOCTH CHJIBI TPEHHSI OT TUTOIAIHN
COTNPUKOCHOBEHHSI"
JlabopaTopHnas pa6ota "OmEBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUIMOCTD CHIIBI
€HHSI CKOJIBXKEHUS OT CHJIBI IABJICHUS U
47
XapakTepa COMPHUKACAIOIINXCS
nmoBepxHocTen"
Pemenue 3amau o reMme "B3aumojeiicTeue
48 N https://resh.edu.ru/
Ten. CHIIbl B MEXaHUKE
49 KonrposnbHas padora 1o teme
"BzanmopericTBue Ten"
50 3ader no Teme "B3aumoneiicTeue Ten"
51 JaBnenue TBEPABIX TEI
5 Ypok-3kcriepumenT "CrocoObl onpeeneHus https://nsportal.ru/
JaBJICHUs TBepAOro Tema" http://www.myshared.ru/
53 JlaBreHue xKuaKkocTel U ra3oB. 3aKOH

TTackans
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VYpok-uccienoBanue "3aBUCHMOCTD

> JIaBJICHUS ra3a oT TeMneparypsl”

55 ITneBMaTH4eckue ycTpoiicTa E:E}}: S///glvsszlz):/)rri?}llslil;re dru/

56 3aBUCHMOCTb JaBJICHUS KHUKOCTH OT https://infourok.ru/
TITyOUHBI https://multiurok.ru/

57 I'mppocraTudeckuii mapamokc }}1::}}: S///gl\izlz:/)rri?;;l;l;re dru/

58 VYpok-npoekT "M3y4enune cooOmaronxcs
cocynoB"

59 Ypok-konpepenuus "I 'mapasiandyeckue
MeXaHU3MBI"

60 Vcnonp30BaHue BEICOKUX JaBICHUH B https://nsportal.ru/
COBPEMEHHBIX TEXHOJIOTHUAX http://www.myshared.ru/

61 Pemenne 3"amaq o Teme "JlaByieHue https://resh.edu.ru/
KHUIKOCTH

62 Atmocdepa 3emin U IPHIUHBI ¢€ https://nsportal.ru/
CyIIECTBOBAHHUS http://www.myshared.ru/

63 VYpok-uccienoanue "IIposiBineHue neiicTBus https://nsportal.ru/
aTMoc(epHOro naBieHus" http://www.myshared.ru/

64 Wzmepenne armocdeproro nasieHus. OnbIT https://infourok.ru/
Toppuuemiu https://multiurok.ru/

65 Bapomertp-anepoun. AtMocdepHoe maBieHHe https://infourok.ru/
Ha Pa3IHIHBIX BBICOTAX https://multiurok.ru/

o | e e
N3MEpEeHNs aTMOC(EPHOTO AABICHHS hitps://multiurok.ru/

67 BrrrankuBatomias cuia. 3akoH Apxumena

68 Pemenne 3aga4 o teme "3akoH Apxumena https://resh.edu.ru/
Ypok-uccienoBanue "IKCIEPUMEHTATBHOE

69 oOHapyKeHUe NEeHCTBUS KHUIKOCTH U ra3a Ha

MOTPY’KEHHOE B HUX TeJ0"
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JlabopaTopnas pabota "Onpenenenue

70 BBITAJKUBAOIIEH CUIIBI, JeHCTBYOMIEH Ha
TeNo, NOTPYKEHHOE B )KUAKOCTD"
https://infourok.ru/
71 [InaBanue Ten P .
https://multiurok.ru/
Jlaboparopnas pabora "HccnenoBanue
72 3aBUCHMOCTH Beca Tejla B BOjie OT 00beMa
MOTPY>KEHHOH B KUAKOCTH YacTu Tena”
https://infourok.ru/
73 BosnyxomnaBanue. [1naBanue cynoB .
a4 A https://multiurok.ru/
Pewenne 3anay no teme "3akoH Apxumena.
74 a " P s https://resh.edu.ru/
YcoBus TaBaHUS Te
Pemenne 3agau o teme "JleiicTeue
75 JKUJKOCTHU U ra3a Ha IOrPY>KCHHOE B HUX
Teno"
VYpoxk-tipoekt "Kone OBaHHUE apeoMeTpa
P P TPYHP P P https://nsportal.ru/
76 WJIH JIOJIKU U OTIpe/ieTieHue
. " http://www.myshared.ru/
IPy30I0IbEMHOCTH
[oxroToBka kK KOHTPOJIBHOH padoTe o TeMe
77 " [laBrieHHE TBEPIBIX TEI, JKUAKOCTEH U https://resh.edu.ru/
ra3zon"
73 KontponsHas pabora no teme "Jlapnenue
TBEPBIX TEJ, )KUIKOCTEH U Ta30B"
https://infourok.ru/
79 Mexanmdeckas padora P .
https://multiurok.ru/
https://infourok.ru/
80 MouHOCTb )
- https://multiurok.ru/
Pemenue 3ama4 Ha onpeesieHre pabOTH 1
81 s pex P https://resh.edu.ru/
MOIIHOCTH
https://infourok.ru/
82 PaboTa cuibl TSKECTH U CUITBI TPEHUS i
https://multiurok.ru/
Pemenne 3amau o Teme "Pabora cuib
83 https://resh.edu.ru/

TSKECTH U CUJIbI TpeHus"
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Ypok-uccienopanue "Pacuér MOmHOCTH,

84 . i
pa3BHBaeMOil Ipu Mo IbEMeE 110 JIecTHULE"
https://infourok.ru/

85 IIpocTeie MeXaHU3MBI .
https://multiurok.ru/
https://nsportal.ru/

86 MowmenT cunbl. [IpaBnino MOMEHTOB htttg py P hared.ru/

//[www.myshared.
JlabopaTopnas pabota "M3ydeHne npasmia
87 pBI4ara st MOJBMYKHOTO U HETIOABHKHOTO
610K0B"
https://nsportal.ru/

88 "3os0TOE MpaBUIIO" MEXaHUKU ht:p y P hared.ru/

p://www.myshared.ru

29 Ypoxk-koupepenius "IIpocThiec MEXaHU3MBI B

OBITYy, TEXHUKE, )KUBBIX OpraHu3Max”
90 KoaddrmumeHT mone3Horo AeHCTBHUS MPOCTHIX
MEXaHU3MOB
91 JlabopaTopnas pabota "Onpenenenue KI1[]
MIOJIBIPKHOTO M HEMOABIKHOTO OJI0KOB"
9 Mexannueckas sHeprus. Knnerndaeckas u
NOTCHIIUAJIbHAS DHEPTUA
93 3aKOH COXpaHEHHs] MEXaHUYECKOW IHEPTUU
Ypok-3KcriepuMeHT "DKCTIepUMEHTATEHOE
94 orpeJieTIeHue N3MEHEHHs] KHHETHYECKOH 1
HOTCHHHaJ’ILHOﬁ OHEPI'UU Mpu CKaTbIBaHUN
TeNa 1o HaKJIOHHOM miockocTh"
95 [MoxroToBka kK KOHTPOJIBHOM padoTe 3a Kypc
7-ro kjacca
96 KonrponbHas padora 3a Kypc 7-ro Kiiacca
Pabora ¢ Texctamu o Teme "MexaHHdIeCcKOe
97 " https://resh.edu.ru/
JBUKCHUEC
Pabora ¢ Tekctamu o teme "CtpocHue
98 " https://resh.edu.ru/
BEIIECTBA
99 Pabota ¢ Texctamu o Teme "Cuibl B https://resh.edu.ru/
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npupoze”

Pabora ¢ Tekctamu o teme "JlaBieHue

100 . . \ 1 https://resh.edu.ru/
TBEPABIX TEJ, JKUIKOCTEH U Ta30B
101 Pabora ¢ Tekcramu 1o teme "OHeprus” 1 https://resh.edu.ru/
102 Pabora ¢ TeI'fCTaMI/I o teme "IIpocTrie 1 https://resh.edu.ru/
MEXaHH3MBI
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 23
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8 KVIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne Jara nu(ppoBbIe
Tema ypoka KonrposabHbie IIpakTnuyeckue p
n/n Bcero HM3Y4YeHUsI o0pa3oBare/ibHbIE
padoThI padoThI
pecypcesl
OCHOBHBIE TIOJIOKEHHUS MOJIEKYIIAPHO- .
. yp https://infourok.ru/
1 KWHETUYECKON TEOPHHU M MX OTIBITHBIE 1 .
https://multiurok.ru/
TIOJTBEPIKACHHS
) Macca i basMen aToMo oK | https://infourok.ru/
U pa3Mep aTOMOB M MOJIEKYJT .
P P y https://multiurok.ru/
3 Mopgenu TBepIOro, KUIAKOIO U Ta3000pa3HOro | https://infourok.ru/
COCTOSTHUH BEIIEeCTBa https://multiurok.ru/
VYpoxk-koH(peperus "Kpucrammmaeckue u
4 amopdusie Tena. ['paden. [Tomydenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CMaunBaHUE U KaWIUIAPHOCTD. | https://infourok.ru/
[ToBepxHOCTHOE HATSKCHHE https://multiurok.ru/
https://infourok.ru/
6 TemnoBoe paclIMpeHUe U CxKaTHE 1 .
https://multiurok.ru/
. Termosoe TBrbKerie. TeMIenaTYDa | https://infourok.ru/
ioBoe ArmxeHue. Temmepar .
A PATYP https://multiurok.ru/
g Temmena R | https://infourok.ru/
MIIepaTypHBIE IIKaJIbI .
PaTyp https://multiurok.ru/
9 BHyTpeHHs1s1 3Heprus u crocoOs eé | https://infourok.ru/
HU3MEHCHHUS https://multiurok.ru/
10 B erTONehea 1 https://infourok.ru/
WJIbI TETUION 9K .
A pea https://multiurok.ru/
Ypok-koHpepenus "Hcnons3oBanne
11 TEIJIOBBIX CBOICTB BEILECTB U MaTEpUAJIOB B 1
LesnsiX 3HeprocoepexeHus”
12 KonmuecTBo TemnoTel. Y aenbHas | https://infourok.ru/

TCIIJIOCMKOCTh

40
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13

VYpaBHeHue TermioBoro 6amanca. TemmooOMeH
U TEIIOBOE paBHOBecHe. 3akoH HeroroHa—
Puxmana

https://nsportal.ru/
http://www.myshared.ru/

14

15

16

JlabopaTopnas pabora "HccnenoBanne
SIBJICHHS TEIUIO0OMEHa NP CMEIIMBAaHHU
XOJIOXHOM U ropsraeii Boasr"

Pemenne 3agau no teme "TemioooMen u
TEIJIOBOE paBHOBecHe"

JlabopaTopnas pabota "Onpenenenue
KOJIMYECTBA TCILUIOTHI, OJTYYEHHOI'O BOZ[Oﬁ
IIpU TeII000MEHe ¢ HarpeThbIM
METaJUTHIECKUM [IUIUHAPOM"

https://resh.edu.ru/

17

18

19

[InaBneHue u OTBEPACBAHNE KPHCTATNYCCKUX
BEILECTB. Y AeNbHAS TEIUIOTa IUIABJICHUS
Pemrenue 3anau o teme "[lnaBnenue u
OTBEp/E€BaHUE KPUCTATUTNYECKUX Te"

JIaboparopnas padora "Onpenenenue
patop p p
yAETBHOM TEIUIOTHI TUTaBJICHUS Jibaa"

https://infourok.ru/
https://multiurok.ru/

https://resh.edu.ru/

20

21

Ypok-peuienus 3agau rno reme "TemnoBsle
siBIIeHUs"

ITapooOpa3zoBaHue 1 KOHJEHCAIIHS.
Hcnapenue

https://resh.edu.ru/

https://infourok.ru/
https://multiurok.ru/

22

Kunenne. Y neapHas Temiora
mapooOpa3oBaHUs. 3aBUCHMOCTD TEMITEPATyPHI
KHUIIEHUS OT aTMOC(EPHOTO JIaBICHUS

https://nsportal.ru/
http://www.myshared.ru/

23

24

Pemenue 3amau mo Teme "[lapooOpa3oBanue u
KkurneHue"

Ypok-uccienoBanue "OObsICHEHNE
3aBUCUMOCTHU TeMnepaTypH KHUIICHUS OT
nasiaeHus"

https://resh.edu.ru/

25

HacpimeHHbIi 1 HeHACHIIEHHBIN nap.
BnaxxHocTs Bo3myxa

https://infourok.ru/
https://multiurok.ru/

26

BnaxxHOCTB BO31lyXa U €€ U3MEpEHUE.

0.5
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JlabopaTopnas pabota "Onpenenenue
OTHOCHUTEJIbHOM BIaYKHOCTH BO3ayxa"

27 Pemenne 3amay mo reme "BiaxxaocTs" https://resh.edu.ru/
Pemrenue 3ama4 u aHanus cuTyanuii,

28 CBSI3aHHBIX C SIBJICHUSIMH UCIIAPEHHUS U https://resh.edu.ru/
KOHJICHCAllUH

29 DOHeprus TOIUIHMBA. Y IeNbHAs TEeIUIOTa https://infourok.ru/
CropaHus https://multiurok.ru/

. https://nsportal.ru/

30 [puHIMIE pabOTHI TETUTOBBIX IBUTATENCH http://www.myshared.ru/

31 [MapoBas TypOuHa. /[BUraTesis BHyTpEHHETO https://infourok.ru/
CropaHust https://multiurok.ru/

https://infourok.ru/

32 KIIJ] TeruioBoro nBuratess httgs: Jmultiurok ru/

13 Pemmenue 3’fmaq o Teme "KII/] TeroBoro https://resh.edu.ru/
JIBUTATEIIS

34 VYpoxk-koH(pepeHus "TemnoBsie ABUTATETH U
3alluTa OKpysKarouei cpest”

35 3aKOH COXpaHEHUs U MPEBpaIlCHHs YHEPTUU B https://infourok.ru/
MEXaHUYECKUX U TEIDIOBBIX IPOIECCax https://multiurok.ru/
IToaroToBka K KOHTPOJLHON paboTe Mo TeEMe

36 "TerioBble sBICHUS. VI3MEHEHHE arperaTHbIX https://resh.edu.ru/
COCTOsIHUH BemecTBa"

Kontponpras padota mo teme "TermioBsie

37 siBieHus1. MI3MeHeHue arperaTHbIX COCTOSIHUM
BelecTna"

38 3adet no Teme "TerioBbie sBICHUS"

https://infourok.ru/

39 Dnektpuzanus Tel. J[Ba pona 3apsaoB https://multiurok.ru/
VYpok-uccienosanue "HccnenoBanue

40 CHoCcO00B pa3IMYHbIX BELIECTB

Ha’JIEKTPU30BBIBATHCS"
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B3anmMopeiicTBre 3apsHKSHHBIX Tell. 3aKOH

https://infourok.ru/

H Kynona https://multiurok.ru/
o | S Heme s por
CYIEPIIO3UIIUH ITEKTPUYECKHUX TTOJENR http://www.myshared.ru/
43 Hocwurenu 3neKkTpu4ecKux 3apsiioB. https://infourok.ru/
DnemeHTapHbIi 3apsa. CTpoeHe aToMa https://multiurok.ru/
44 3aKoH coXpaHEeHUsI SJIEKTPUUECKOro 3apsiaa https://infm%rok.ru/
https://multiurok.ru/
45 [TpoBOAHUKH, TUIIEKTPUKH U https://nsportal.ru/
TTOJTYTIPOBOTHUKHI http://www.myshared.ru/
46 YpOK—KOHq)epfeHum "DneKTpU3aIus B
MIOBCETHEBHOM KM3HU"
gy Do st o e akon coxpuca hupsesh.cduu
43 DJeKkTpu4ecKuii Tox. MicTouHnKH https://infourok.ru/
ANIEKTPUYECKOTO TOKA https://multiurok.ru/
VYpok-uccienosanue "Vccnenosanue
49 JIEUCTBUS DJIEKTPUUECKOTO MOJIS Ha
MIPOBOJHUKH M TUIJICKTPUKH"
50 DIEeKTPUYECKHA TOK B MeTalIax Eggs///gl;?rj}l];;;e dru/
51 DIIEKTPUYECKHUI TOK B )KHJIKOCTSX U ra3zax https://nsportal.ru/
http://www.myshared.ru/
https://infourok.ru/
52 DUIeKTpHICCKas et httgs://multiurok.ru/
https://infourok.ru/
33 Ciuna Toka. Ammepmerp httgs://multiurok.ru/
54 DnekTpuueckoe HanpsbkeHue. BonbTmeTp E:g;;;ﬁi?g:;];g W
55 JlabopaTopnas pabota "COOpKa U HCIBITAHUE

JJIEKTPUYECKON LIEMH OCTOSIHHOTO TOKa"
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3aBHCHMOCTH CHIIBI TOKA OT HanpsHKECHUA.

https://infourok.ru/

56 .
3axoH OMa 1715 yJacTka Ienu https://multiurok.ru/
JlabopaTopnas pabora "HccnenoBanue
57 3aBHCHUMOCTH CHIIBI TOKA, IPOTEKAIOIIETO |
yepe3 Pe3UCTOp, OT HANPSDKEHUS Ha PEe3UCTOPe
U COTIPOTHBIICHUS pe3ucTopa’
58 DIEKTPUIECKOE COTPOTHBIICHUE. Y ICITBHOEC https://infourok.ru/
COTMPOTHUBIICHUEC https://multiurok.ru/
59 JlabopaTopnas pabota "Onpenenenue |
YIIeIBHOTO CONPOTHBIICHHS TPOBOIHUKA"
Pemenue 3ama4d mo teMe "DIIEKTpUIECKOE
60 P " https://resh.edu.ru/
COTIPOTHUBIICHHUE. Y IEIBHOE COTPOTHBIICHHE
61 Pemienue 3amau no teme "3akon Oma" https://resh.edu.ru/
62 [ocnemoBarenpHOE U MapalIEIHHOE https://infourok.ru/
COCTUHEHUS IIPOBOTHUKOB https://multiurok.ru/
JlabopaTopHnas padota "I[IpoBepka npasuiia
63 CJIOKEHUS HANIPSIKEHUI IIPU |
MTOCTICTOBATEIIEHOM COCTUHEHUH IBYX
pe3ucropos"
Pemenue 3anau no Teme "IlocnenoBarensHoe
64 " https://resh.edu.ru/
U napajieIbHOe COeMHEHHsI IPOBOHUKOB
JlabopaTopnas pabota "I[IpoBepka mpasmia
65 JUISL CUJIBI TOKA MPH NapajlieIbHOM 1
COEIMHEHUH PE3UCTOPOB"
Pewrenue 3anauy Ha npuMeHeHue 3akoHa Oma
66 P https://resh.edu.ru/
JUTSL pa3IIMYHOTO COSAMHEHISI TPOBOTHIUKOB
https://nsportal.ru/
67 CMelmanHoe coeTMHEHNE MPOBOJHUKOB
http://www.myshared.ru/
Pemenve 3aa4 Ha cMeIIaHHOE COETMHEHHE
68 https://resh.edu.ru/
IIPOBOIHUKOB
69 O/1C u BHYTpEeHHEE CONPOTHUBIICHNE https://nsportal.ru/
HMCTOYHUKA TOKa. 3akoH OMa IS TOJIHOM [enu http://www.myshared.ru/
70 Pemenne 3ana4 no teme "3/1C, BHyTpeHHEe https://resh.edu.ru/
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COTIPOTHBIICHUE NCTOYHMKA TOKa. 3akoH OMa
JUTS TIOJTHOM 1enu’

71

72

JlabopaTopnas pabota "Onpenenenue D/C u
BHYTPEHHET'0 COIPOTHBIICHUS HCTOYHUKA
TOKa"

[paBmia Kupxroga

https://nsportal.ru/
http://www.myshared.ru/

73

Pabora anexTprueckoro Toka. MOIMHOCTh
AIEKTPHYECKOTO TOKA

https://infourok.ru/
https://multiurok.ru/

74

75

JlabopaTopHnas pabota "OnpeneneHue padbOThI
U MOII[HOCTH 3JIEKTPUYECKOro TOKa"

3akon Jlxoyns-Jlenua. [Torpedurenu
ANIEKTPUUECKOro Toka. KopoTkoe 3amMbIkaHue

https://infourok.ru/
https://multiurok.ru/

76

VYpoxk-koH(peperus "OOBsICHEHNE W TIPUHIIHTL
JECHCTBHUS TOMAIIHHUX 3JIEKTPOHAT PEBATEIBHBIX
pubopoB"

77

78

79

[ToxroToBka Kk KOHTPOJIBHOH paboTe o TeMe
"DnekTpuuecKue 3apsaabl. 3apsKEHHbIE Tea U
ux B3aumojeiictsus. IlocTosSHHBIHI
3JEKTPUYECKUHN TOK"

KontpomnsHas pabora no treme
"DrekTpudecKue 3apsbl. 3apsKeHHbBIE Tela U
ux B3aumojielicTBus. [locToSHHBIN
3JEKTpUYECKUH TOK"

3auer o Teme "DneKTpudecKkue ABIeHN"

https://resh.edu.ru/

80

81

82

IlocTossHHBIE MarHUTHI. MarHuTHOE MOJIE
3eMIIH B €T0 3HAUCHHE JJIA )KU3HW Ha 3emire

Ypok-uccienoBanue "M3ydeHrne MarHUTHOTO
T10JISI TOCTOSIHHBIX MarHUTOB TIPY UX
00BeIMHEHNH U pa3jielieHuH. Busyanuzanus
I10JIs1 IOCTOSIHHBIX MAarHuToB"

OmnsIT OpcTena. MarauTHOE 1oie
NIEKTPUUECKOTO TOKA
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OnsiT AMriepa. MarHUTHOE TI0J1€ KaTYIIKH C

https://nsportal.ru/

83 TOKOM. [I[puMeHeHMe S7eKTPOMarHuToB B
P P http://www.myshared.ru/
TEXHHKE
%4 Cuna A . https://infourok.ru/
wia AMmIepa ¥ orpejeiieHne e€ HanpaBiIeHUs .
P P P https://multiurok.ru/
Pemenue 3anau no teme "Cuna Amnepa u

85 R " P https://resh.edu.ru/
onpeneneHue eé HalpaBICHUs
DJIeKTpOaBUraTENh IIOCTOSTHHOTO TOKA.

p . https://nsportal.ru/

86 Vcnonp30BaHuE IEKTPOABUTATENCH B

. http://www.myshared.ru/
TEXHUYECKUX YCTPOWUCTBAX U Ha TPAHCIIOPTE

o JlabopaTopnas pabota "M3yueHne neHCTBUS
MarHUTHOTO TI0JIS Ha IPOBOJHUK C TOKOM"

28 VYpok-konpepenuus "IIpakTnueckoe
IIPUMEHEHHUE JIeKTPOoIBUTaTENeH"

29 JlabopaTopnas pabota "KoHcTpyHnpoBaHue u
H3y4YeHHe PabOTHI AIIEKTPOABUTATEIS"

90 JlaGopatopnas pabota "U3zmepenune KITJL
3JIEKTPOABUIaTENbHON YCTAHOBKHU"

o1 OmnpiTel Dapajesi. 3aKOH 3JICKTPOMAarHUTHON https://infourok.ru/
nnnykuun. [pasuno Jlenna https://multiurok.ru/
VYpok-uccienosanue "MccnenoBanue

92 M3MEHEHUN 3HaYeHUs U HaIlpaBJICHUS
MHIYKIIMOHHOTO TOKa"

Pemenue 3amad o Teme "3akoH

93 3JIEKTPOMArHUTHOM uHAyKIuH. [IpaBuio https://resh.edu.ru/
Jlenma"

94 Onexrporerepatop. CriocoOb! MOTydEHHS https://nsportal.ru/
AJIEKTPOIHEPTHH http://www.myshared.ru/
Ypok-koH(pepeHus "IIEKTPOCTaHIIUN Ha

95 BO300HOBIISIEMBIX HCTOYHHKA DHEPTHH.

[TpoGnems! 5konorun. TOIUIMBHBIE HJIEMEHTEHI
U 3yieKTpomMoomn”
96 IMoxroToBka k 3adeTry 1o teme "MarauTHele
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sBJIeHHS"

97 3aueTt 1Mo TeMe "MaruuTHbIE IBICHUS" 1

08 Pa6ora C"TeKCTaMI/I o teme "TemnnoBeie | https://resh.edu.ru/
SIBJICHUS
Pabora ¢ Texctamu 1o Teme "DIeKTpHIecKie

99 3apsiabl. 3apspKEHHBIEC Tena U UX 1 https://resh.edu.ru/
B3amMoencTeue"

100 Pa6ora ¢ TeKC’l;aMI/I :10 teMme "IlocTosTHHBII | https://resh.edu.ru/
ANEKTPUYCCKUI TOK

101 Pa6Gora C"TCI(CTaMI/I 1o TeMe "MarauTHbBIE | https://resh.edu.ru/
SIBJICHUSA

102 ’I"a60Ta ¢ TORCTAMI TIO TEME " 1 https://resh.edu.ru/

DNeKTpoOMarHuTHasE HHAYKIUSL
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 2 19.5
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9 KJIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne Hara nupposbIe
Tema ypoka KonrposabHbie IIpakTnuyeckue
n/n Bcero HM3Y4YeHUsI o0pa3oBare/ibHbIE
padoThI padoThI
pecypcesl
Mexannueckoe 1BUkeHue. MarepuanbHas .
https://infourok.ru/
1 Touyka. CocoObl onMcaHusi MEXaHHYECKOTO 1 .
https://multiurok.ru/
JIBHKCHUS
) Cuctema orcuera. OTHOCUTEIHHOCTD 1 https://infourok.ru/
MEXaHUYECKOTO IBIDKEHUS https://multiurok.ru/
3 BekTopHbIe BETMYHHBI, OTIEPALIIH C 1 https://infourok.ru/
BEKTOPaMH, POEKIIMH BEKTOPOB https://multiurok.ru/
4 p . 1 https://infourok.ru/
ABHOMEPHOE NPSIMOJIMHEHHOE IBHIKCHUE .
P P A https://multiurok.ru/
Pewenne 3anay no teme "PaBHOMEpHOE
5 f[ " P 1 https://resh.edu.ru/
MIPSMOJIMHEHHOE JIBIKCHHE
HepaBHOMEpHOE MIPSIMOIMHEHHOE IBUYKEHUE. .
6 C P P P A 1 https://infourok.ru/
€J/IHSIS1 1 MTHOBEHHAas CKOPOCTb TeJia PU .
pel P P https://multiurok.ru/
HEpaBHOMEPHOM JIBUKEHHU
Pewenue 3anay no teme "HepaBHoMepHOE
7 " 8 P P 1 https://resh.edu.ru/
JBHKCHUE
g PaBHOYyCKOpEHHOE MPSIMOJIMHEHHOE ! https://infourok.ru/
JBIDKEHHE. Y CKOpEHUE https://multiurok.ru/
CKOpOCTh PaBHOYCKOPEHHOTO .
9 P P . yexop T'pad 1 https://infourok.ru/
npsiMoJIMHEeWHOTo JBvKeHus. ['paduk .
P A P https://multiurok.ru/
CKOPOCTH
Pemenue 3anau no teme "CkopocTh
10 PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO 1 https://resh.edu.ru/
JIBYDKeHHs"
1 [epemerenne npyu paBHOYCKOPEHHOM | https://infourok.ru/
IPSIMOJINHEMHOM JBI>KEHUU https://multiurok.ru/
12 JlaGoparopnas pabota "Omnpeneneane 1 1
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YCKOpEHHS TeJIa IPU PAaBHOYCKOPEHHOM
JIBIDKEHHH 110 HAKJIIOHHOM IIOCKOCTH"

Pemenne 3amad no Teme "Ilepemerienue mnpu

13 PaBHOYCKOPEHHOM IPSMOIITHEHHOM https://resh.edu.ru/
IBIDKEHUH"
JlaboparopHnas pabora "HccnenoBanue

14 3aBUCHMOCTH IIyTH OT BPEMEHH NPU
PaBHOYCKOPEHHOM JIBIXKEHUH 0€3 HadabHOM
ckopocta"
I'padmueckast nHTEpHIPETALIUS YCKOPEHNS,

15 CKOpPOCTH, MPOHJACHHOTO MYTH U https://nsportal.ru/
nepeMeIIeH s A7 IPSIMOIMHEHOT O http://www.myshared.ru/
JIBHDKCHHSI
Pemenne 3amau mo Teme "I'padudeckas
HHTEpIpETans YCKOPEHUs, CKOPOCTH,

16 “p DETAIlL yekop P https://resh.edu.ru/
MIPOHICHHOTO MYTH U TIEPEMELICHUS IS
MPSMOJUHEINHOTO JBUKECHUS"

17 VYckoperne cBoOOIHOTO maneHus. OIMBITH https://infourok.ru/
Fammnes https://multiurok.ru/
Pemenue 3amad o Teme "'YckopeHue

18 5 8 " P https://resh.edu.ru/
CBOOOIHOTO TaACHUs

19 JBIkeHHE Tena, OpPOIIEHHOTO IO YTIIOM K https://nsportal.ru/
TOPU30HTY http://www.myshared.ru/
Pewenue 3anay no teme "JIBuxeHue Tena,

20 i A , https://resh.edu.ru/
OpOIICHHOTO O] YTJIOM K TOPH30HTY"
Pemenue 3ana4 mo Teme " JIBrkeHue mo

21 N 8 A 8 " https://resh.edu.ru/
JICUCTBHEM YCKOPEHHMsI CBOOOIHOTO Ma/IeHHs

https://nsportal.ru/

22 BIDKEHHE 110 OKPY>KHOCTHU
A 124 http://www.myshared.ru/

23 JluneitHas v yrioBasi CKOPOCTb, IEPHO U https://nsportal.ru/
4acToTa http://www.myshared.ru/

24 CKOpOCTh U YCKOPEHHE TIPH IBHKEHUH 110 https://nsportal.ru/

OKpY>XHOCTH
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Pemrenre 3agau mo teme "JIBHKeHHUE 110

25 " https://resh.edu.ru/
OKPYXHOCTH
26 Pemenne 3amay Ha IBMKEHUE TENT https://resh.edu.ru/
[ToaroroBka K KOHTPOIBEHOH padoTe 1o TeMe
27 "MexaHH4YEeCKOe IBHKCHHE U CIIOCOOBI €ro https://resh.edu.ru/
onucanus"
KontponsHas pabora mo Teme
28 "MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €TO 1
onucaHus"
29 IIepseiii 3axkoH HeroToHa. BekTop cuiibl https://lnfogrok.ru/
https://multiurok.ru/
30 Bropoii 3akon HproToHa. https://infourok.ru/
PaBHOzelicTBYOIIAs cHTa https://multiurok.ru/
. https://infourok.ru/
31 Tperwuii 3axon Herorona. Cynepno3urius cui https://multiurok.ru/
https://infourok.ru/
32 Cuna ynpyroctu. 3akoH ['yka https://multiurok.ru/
33 Pemenue 3amau mo Teme "Cruia ynpyrocta" https://resh.edu.ru/
JlaGoparopnas pabota "HUccnenoBanue
34 3aBUCHMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B IPYXXHUHE, OT CTETIEHH
negopManuy MpyKUHbL"
https://infourok.ru/
35 Cuna tpenus. KoapdunmeHT Tperus https://multiurok ru/
JlabopaTopnas pabora "HccnenoBanue
3aBUCHMOCTH CHJIBI TPEHUSI CKOJILKEHHUS OT
36 CHJIBl HOPMAJTBHOTO JAaBJICHUS U
onpeneneHne KodppunueHTa TpeHus
cKostbxkeHnsa""
37 JIBIOKeHHE Tela 1Mo/ JCHCTBUEM HECKOJIBKUX https://infourok.ru/
cuil https://multiurok.ru/
18 JIBrKeHUe TeJI 10 OKPYKHOCTH MO/

HeﬁCTBHGM HCCKOJIBKHUX CHJI
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Cuia TSDKECTH U 3aKOH BCEMHUPHOT'O

https://infourok.ru/

39 TATOTCHHUS https://multiurok.ru/
40 JIBIDKEHHE TNl BOKPYT TPaBUTAIIHOHHOTO https://nsportal.ru/
uenrpa. [lepBas kocMudeckas CKOpOCTh http://www.myshared.ru/
https://nsportal.ru/
41 HesecomocTs 1 mieperpy3xu htttg: / /wwliv.myshare dru/
4 PaBHOBecHe MaTepruaNbHON TOYKH. https://nsportal.ru/
AbcomoTHO TBEPIOE TETIO0 http://www.myshared.ru/
o | et
. https://multiurok.ru/
44 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCca https://infogrok.ru/
https://multiurok.ru/
45 PeaktuBHOE NBUXKEHUE Eggs///gl;ijrs;;:;e dru/
46 Pemenue 3ama4 no Teme "3aKoH COXpaHEHUS https://resh.edu.ru/
nMmnynbca. PeaktuBHOe ABMKeHME"
https://infourok.ru/
47 Mexannueckas paboTa 1 MOIITHOCTD httII))s: multiurok ru/
43 PaboTa critbl TSKECTH, CHITBI YIPYTOCTH H https://infourok.ru/
CHITBI TPSHUS https://multiurok.ru/
49 [MoreHuuanbpHas SHEPTUS U KHHETHYECKas! https://infourok.ru/
SHEprHs Tela https://multiurok.ru/
50 Cas13b 5Hepruu u pabotel. Teopema o https://nsportal.ru/
KHHETHYECKOU YHEPTUU http://www.myshared.ru/
51 3aKOH U3MEHEHHS U COXPAHEHHS https://infourok.ru/
MEXaHUYeCKON SHEePTUU https://multiurok.ru/
m e e e s
55 prmoneiors non Jasonm sonpamomr hps:resh edu.ru
54 KonTponbHast paboTa 1o Teme 1

51




"B3anmMopeficTBre Tel. 3aKOHBI COXpaHeHH"

KonebarenpHoe JABUIKCHUC. OCHOBHEBIE

https://nsportal.ru/

55 XapaKTEPUCTHKH KOJIEOAHUI: TIEPHOI,
P P PHOA http://www.myshared.ru/
94acToTa, aMILUTUTYa
MaremMaTH4ecKuil U IPYKUHHBIA MasTHUKY.
56 JlaboparopHnas pabora "HccnenoBanue 0.5 https://infourok.ru/
3aBUCHMOCTH TIepHo/ia KoJlebaHuii Tpy3a Ha ’ https://multiurok.ru/
HHUTH OT JJIMHBI HUTH"
JlabopaTopras pabota "HccnenoBanue
57 3aBHCUMOCTH MIEPUOIa KOJIeOaHMi 1
IIPY’KMHHOTO MasiTHUKA OT Macchl rpy3a"
https://infourok.ru/
58 I'apmonnueckue Kojedanus P .
https://multiurok.ru/
59 3aryxarorue KojeOanus. BoIHYXICHHbIC | https://infourok.ru/
KoJieOaHus https://multiurok.ru/
https://infourok.ru/
60 Pezonanc P .
https://multiurok.ru/
61 [IpeBpamenne YHEPTUN IPH KOJICOATEITHHOM https://infourok.ru/
JIBYKEHAHN https://multiurok.ru/
& MexaHuuecKHe BOJIHBI: IPOJIOJIBHBIE 1 https://infourok.ru/
HoTiepeyHbIe https://multiurok.ru/
CBolicTBa MEXaHUYECKUX BOJIH. JlTnHa
63 BOJIHBI U CKOPOCTB €€ pacrpOoCTpaHeHHUS. | https://infourok.ru/
Habmronenue uaTepdepenun u audpakauu https://multiurok.ru/
BOJIH Ha [TOBEPXHOCTH BOJIBL.
64 3Byk. PacnipocTpaneHue u oTpakeHue 3ByKa hitps://infourok.ru/
ByK. Pacmipoctpanenue u ot HIE 3B .
4 pocIp P 4 https://multiurok.ru/
I'poMKOCTb 3ByKa U BBICOTA TOHA.
DKCIepUMEHTAILHOE OTPEIe/ICHNE IPaHK .
p e P LVI https://infourok.ru/
65 YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOJIEOaHHH. 1 .
N https://multiurok.ru/
Axyctnuecknii pezoHanc. HaGmonenne
aKyCTHYECKOTO PEe30HaHCa
66 Wnudpassyk u ynerpa3syk. Koadepenius
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"Hcnonp30BaHue yIBTPa3ByKa B
COBPEMEHHBIX TEXHOJIOTHSIX"

OIeKTPOMAarHuTHOE TI0JIE

https://infourok.ru/

67 ~ " i
9JIEKTPOMAarHUTHBIEC BOJHBI M HX CBOMCTBA https://multiurok.ru/
VYpok-koHpepenuus "Hlkana

68 9JIEKTPOMarHUTHBIX BOJIH. Vcronb3oBanue
AJIEKTPOMAarHUTHBIX BOJIH JUISl COTOBOH
cBa3u. Panuonokanus. Kocmuueckast cBs3p "

Pemenmue 3a1a4 Ha onpeneIeHne 4acToThl 1

69 P . https://resh.edu.ru/
JUTUHBI DJIEKTPOMAarHUTHO BOJIHBI

70 DJeKTpOMarHuTHAs MPUPOAA CBETA. https://infourok.ru/
CkopocTb cBeTa https://multiurok.ru/

71 BoutHOBBIE cBO¥iCTBA cBeTa: HHTEP(EpeHIHs https://infourok.ru/
u mudpaxums https://multiurok.ru/
JlygeBas MOJeNb CBETa M TeOMeTpHYecKast

7 onrtuka. Mcrounnku cBeta. [IpsmonunaeriHoe https://nsportal.ru/
pacnpoctpaneHue cBera. 3aTmenus CoiHia http://www.myshared.ru/
u JIyHBI.

https://infourok.ru/

73 3aKoH oTpaxxeHus certa. [Imockoe 3epkano .

https://multiurok.ru/

74 [TocTpoenue n3o0paxeHui,
c(hOPMHUPOBAHHBIX 3EPKATIOM

75 [Ipenomienue cBeta. 3aKOH MPEITOMIICHHS https://infourok.ru/
cBeta. [lonHOE OTpakeHUE cBETA. https://multiurok.ru/
JlaGoparopnas pabota "HUccnenoBanue

76 3aBHCHUMOCTH YIJIa IPEJIOMIICHHS OT yIia
NaJeHHUs CBETOBOTO JIy4ya Ha FPaHHULIC
«BO3YX-CTEKJIO»"

77 Ypok-uccienoBanue "AHanuz u 00bICHEHUE https://nsportal.ru/
ONTHYECKOTO MUpaxa' http://www.myshared.ru/
Ypoxk-koH(pepenus "Mcnons3oBanue

78 MOJIHOTO BHYTPEHHETO OTPa)KECHHSL:

CBETOBO/IbI, ONTUKOBOJIOKOHHAS CB3b"
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JIunza, xox nyyelt B tuH3e @opMyiia TOHKOH

https://infourok.ru/

7 JIUH3BIL. https://multiurok.ru/
JlabopaTopnas pabota "Onpenenenue

80 (hOKYCHOTO pacCTOSHHS U ONTHISCKON CHIIBI
coOuparoret THH3b"

81 [Monyuenne n300paKeHUH C TOMOLIBIO https://infourok.ru/
coOuparoliel ¥ paccenBaromie JINH3 https://multiurok.ru/
VYpoxk-xoHpepermus "[lpuHImn gedcTBIL

82 ONTHYECKUX MTPHOOPOB (MUKPOCKOTI,

Tesieckomn, ¢oroanmapar)”

23 I'ma3 xak onTHYecKas CHCTEMA. https://infourok.ru/
Brm3opykocTh 1 TabHO30PKOCTH https://multiurok.ru/
Pasnosxenue 6enoro ceera B criekTp. OMBITHI https://nsportal.ru/

84 Herotona. CnokeHue CIeKTpaIbHBIX [[BETOB.

http://www.myshared.ru/
Hucnepcus ceera

85 OmnsiTel Pesepdopaa u mmanerapaas Moaens https://nsportal.ru/
aToMa http://www.myshared.ru/

26 [ocrynater Bopa. Mogens atroma bopa. https://infourok.ru/
VcnyckaHue 1 OTJIOMICHHE CBETa aTOMOM. https://multiurok.ru/

87 KsanTsl. JIuneivaTbie cieKTphl https://nsportal.ru/

http://www.myshared.ru/

28 PagnoakTuBHOCTE. Anba-, 6eTa- 1 TamMmMa- https://nsportal.ru/
H3ITYYCHUS http://www.myshared.ru/

29 Crpoenue aToMHOTO siipa. HykimoHHast https://nsportal.ru/
MOJIEJIb aTOMHOT'O SIIpa http://www.myshared.ru/

https://nsportal.ru/

90 PanuoaxtusHble npeBpanienus. M3orons http://www.myshared.ru/

https://nsportal.ru/

o1 Heprox nonypactiaza http://www.myshared.ru/

9 SAnepubie peakunu. 3aKOHBI COXPAHEHHS https://nsportal.ru/
3apsI0BOTO ¥ MAaCCOBOTO YHCEI http://www.myshared.ru/

93 DHeprus cBsA3M aTOMHBIX sijiep. CBsi3b Macchl https://nsportal.ru/

1 SHCPIun
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Pemenne 3amad o Teme " SnepHble peakunu.

94 . 1 https://resh.edu.ru/
DHeprus CBsI3u

95 Peakmun cuHTE3a U NENECHUS SI1Iep. 1 https://nsportal.ru/
Uctounnkn >aepruu ConHIA U 3BE31 http://www.myshared.ru/
Ypor-xongepens "Slacpras 3Hep$eTnKa. https://nsportal.ru/

96 DKoJloru4ecKue mpooIeMsl sIepHOR 1

R http://www.myshared.ru/

SHEPreTUKU
[oxroToBka kK KOHTPOJIBHOH padoTe 1o TeMe

97 "Konebanus u BoHBL. CBETOBEIC U | https://resh.edu.ru/
KBaHTOBEIE sIBICHUSA"

08 KontponpHas padora mo teme "Konebanus u 1 1
BOJIHBI. CBETOBBIE U KBAHTOBBIC SIBJICHUS"

99 Pabora c Tekcramu 1o Te"Me "3aKOHBI 1 https://resh.edu.ru/
COXpaHCHHA B MCXaHHUKE

100 Pa60TeT'c Tekctamu 1o Teme "Konebanus n 1 https://resh.edu.ru/
BOJTHBI
Pabora ¢ Tekcramu 1o teme "CBETOBBIE

101 R 1 https://resh.edu.ru/
SIBTICHUS
Pabota ¢ Tekcramu o teme "KBaHToBas 1

102 " 1 https://resh.edu.ru/
saepHast pu3nKa

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 3 11.5
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

®dwusuka, 8 knacc/[lepeimkun .M., UBanos A.W., M: AkiinonepHoe o0IIIeCTBO
«M3narenbcTBO «IIpocsemenne»,2020
®dwusuka, 7 knacc/[lepeimkun .M., Banos A.W., M: AkninonepHoe o0IIeCTBO
«M3narenbcTBO «IIpocsemenne»,2020
®dwusuka, 9 knacc/Iepeimkun .M., Banos A.U., I'ythuk E.M. M: AknrioHepHOe 00IIeCTBO
«M3narenbcTBO «IIpocsemenne»,2020

3anaun o GusMKe sl OCHOBHOM 1IKoIbI 7-9 knacc/I'enaensimreitn J1.9., Kupuk JLLA.,
I'enpdrar U.M., M: Unekca,2015

METOANYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA

®dusuka. 8 kiacc. Meronuueckoe nocodue K yu. [lepeikuna. - ®unonosuy H.B.
(https://pdf.11klasov.net/15712-fizika-8-klass-metodicheskoe-posobie-k-uch-peryshkina-
filonovich-nv.html) M: Aknmoneproe o6mectBo «M3aarenberBo «IIpocsemenne»,2023

®dusuka. 9 kiacc. Meroauueckoe nocodue K yu. [leprimkuna- Yepaukona O.A.,
I'manenkoBa C.H., Kyapssues B.B. M: AkunonepHoe o6mecTBo «M31aTenscTBo
«IIpocsemuienne»,2023
®dusuka. 7 kiacc. Meronnueckoe nocodue k yu. [lepeikuna- Yepaukona O.A.,
I'manenkoBa C.H., Kyapssies B.B. M: Akuunoneproe o0miectBo «M31aTenbcTBo

«IIpocsemienne»,2023

3amauu 1o ¢usuKe st oCHOBHOM 1Kokl 7-9 knacc/['enpensireiin JI1.9., Kupuk JILA.,
I'ensrar U.M., M: Unekca,2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
http://www.myshared.ru/
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Kaacce

Ne
ypoka

Tema ypoka

Cnoco0d KOppeKTHUPOBKH

JlaTa
NpoBeIeHus!
no ¢gakry
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Kaacce

Ne
ypoka

Tema ypoka

Cnoco0d KOppeKTHUPOBKH

JlaTa
NpoBeIeHus!
no ¢gakry
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