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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o (¢u3MKe Ha YpOBHE OCHOBHOIO OOLIero 0Opa3oBaHMs COCTaBJIeHA Ha
OCHOBE IOJIOKEHUI 1 TpeOOBaHUHN K pe3yJbTaTaM OCBOCHMsS Ha yriIyOJEHHOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHbix B OI'OC 00O, a Ttakke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeamera «PusuKar.

Copnepxanue nporpaMmsl 10 (U3MKE HAIPABICHO Ha YJOBJICTBOPEHUE MOBBIIIEHHBIX
3alpocoB O0yYarOIIUXCsl, CTpeMsIUXCcsa K Oosee riy0OKOMY OCBOCHUIO (PM3NYECKUX 3HAHWMH, U
Ha (opMupOBaHHE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH oOydarommxcs. B mporpamme mo
¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOro mpeamera B peanusanuu TpedoBanuii ®I'OC
OOO k muaHUpyeMbIM JMYHOCTHBIM M METANpPEIMETHBIM pe3yjibTaTaM OOY4YEHHs, a TaKkKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o01ero o6pa3oBaHusI.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOyueHust (1o KJjaccam), NpeAjaraeT NIPUMEPHYIO IOCIEAOBAaTENbHOCTh H3YYEHHs TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUA HPEIMETHOrO COJEpX aHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroImuXcs.

[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIU YIUTEIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.

dusmka sABIAETCS CUCTEMOOOPa3yOLUIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (pM3MUEcCKue 3aKOHBI JIS)KAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, NPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAyyHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUI O MUE.

Opna U3 TNaBHBIX 337ad (pU3NYECKOro o0pa3oBaHUS B CTPYKType oO0IIero oopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTHM M HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3yuenne ¢u3nku Ha YriayOsJ€HHOM YpOBHE MpearojlaraeT YBEPEHHOE BIIAJICHUE
CJIEAYIONIMMU KOMIIETEHTHOCTSIMHU, XapaKTePH3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEeIOBAHUS;

UHTEPIPETUPOBATh JIAaHHbIE M HCIOJb30BAaTh HAay4YHBIC JOKA3aTENbCTBA JUISA MOTYYEHUS
BBIBOJIOB.

[lenn u3yuyeHus (U3NKUA HAa yYpOBHE OCHOBHOI'O OOIIET0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00I1e00pa3oBaTeNbHbIE POrpaMMBI,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoin ot 3 gexadbps 2019 r. Ne [1K-4BH).

Llenu u3ydenus GU3MKU Ha yrIIyOJIEHHOM YpOBHE:

pa3sBUTHE HMHTEpeca U CTPEMJICHHS OOYyYaloImMXcs K HaydHOMY H3YUEHHUIO IMPHUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE MPEACTaBIEHUH O HAy4YHOM METOJ€ IO3HaHMA M (POPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



dbopMHpoBaHHE YMEHUN MPUMEHATh (GU3NUECKUE 3HAHUS U HayYHBIEC JOKA3aTeNbCTBA IS
OOBSICHEHUS OKPYXKAIOIIUX SBICHUA;

dbopMupoBaHUe MpeNCTaBICHUM O poiu (DU3MKU AJIsi Pa3BUTHUSL JAPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX chepax Oyaymeid mnpodeccuoHaTbHOMI
NeSITeIbHOCTH, CBA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B OSTOM
HaIPaBIICHUU;

dbopMupoBaHHE TOTOBHOCTH K JajbHeHIIeMy U3y4eHHI0 (U3UKH Ha YIIIyOJIEHHOM YPOBHE
B paMKaX COOTBETCTBYIOIIMX Ipoduieil 00ydeHust Ha ypoBHE CpeAHEro 001iero oopa3oBaHusl.

JocTmwkeHnne STHX 1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00eCIeUnBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

NpUOOpEeTEeHNE 3HAHUN O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXAHUYECKHX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH aHAIM3UPOBATh M OOBSCHATH (PM3MUECKUE SBICHHS Ha OCHOBE
U3YYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PACYETHBIX M KaYECTBEHHBIX 3a7a4, TPEOYIOUINX CO3/1aHus U
UCIIONIb30BaHUsl (DU3UYECKUX MOJENeH, BKIIOYas TBOPYECKUE M IMPAKTUKO-OPUEHTHPOBAHHBIC
3a/1a4i;

pa3BUTHE HCCIEIOBATEIILCKUX YMEHHIA: HAOMIOAATh SIBICHHUA W U3MEPATh (HU3NYECKHE
BEJIMUMHBI, BBIIBUTATh TUIOTE3bl U MpeajaraTth SKCIEePUMEHTaIbHbIE CIIOCOOBI UX MPOBEPKH,
IUIAHUPOBATh M TPOBOJUTH OIBITH, JIKCHEPUMEHTAIbHBIC HCCIECIOBAHUS, AaHAJIU3UPOBATH
MOJIy4YEHHBIE JJaHHBIE U JI€NaTh BHIBOJIBI;

OCBOCHHE TMPUEMOB pPabOThl ¢ uHMOpMaIueln (QU3NIECKOro COJACpPKAHUSA, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHUSAX (U3UKH, HHTEpHpeTanus H KPUTHYECKOe
OliIeHUBaHHE HHPOPMALIUY;

3HAKOMCTBO €O cepamu MpoPeCCHOHAIIBHON NESITeIbHOCTH, CBSI3aHHBIMU ¢ (DU3HKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JJOCTHKEHUAX (PU3HUECKON HAYKU.

Ha wu3yuenue ¢usuku (yriyOn€HHBIM ypOBeHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus orBoauTcs 340 yacoB: B 7 knacce — 102 yaca (3 yaca B Heento), B 8 kiacce — 102
yaca (3 yaca B HEZIEINIO0),



COJAEP)KAHUE OBbYYEHUA
7 KJIACC

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

®u3nka — HayKa O Ipupojie. SBiIeHus NpUpoAbl (3JEMEHTBI COAEPIKAHMS, BKIHOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3MUECKUE SBICHUS: MEXaHUYECKHE, TEIIOBBIC, JJIEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeauUuMHbL. PazMepHocTs. Epunuinbl ¢usnueckux BenuuuH. M3mepenue
¢usnueckux BenuuuH. JTanoHbl. Pusmueckue mnpudopsl. llena npenenus. IlorpemrHocTh
u3mepenuii. [lpaBuna Oe3omacHoro Tpyna mpu pabore ¢ JabopaTopHBIM 000pPYHAOBAHUEM.
Mexnynaponnas cuctema equHull. [lepeBos BHeCUCTEMHBIX eUHUI] B enuHUIbl CH.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpuponay. EcTecTBeHHO-Hay4YHBIN
METOJl IO3HaHWs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3HYECKUX SIBICHUHN C TIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TeIIOBbIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

®uznyeckue MpuOOPHl U Mpolenypa MNPSAMBIX H3MEPEHUH aHAJIOTOBBIM M LU(POBBIM
puoOpOM.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKaIbl K3MEPUTEIBLHOTO PHOopa.

N3mepenne paccTOsSTHUAN.

W3mepenue mnomaan u 06bEMa. MeTon naneTku.

H3mepeHnne BpeMeHH.

N3mepenne 06bEMa KUAKOCTU U TBEPIOTO TENA.

Omnpenenenue pazmMepoB MaibIX Tea. MeTon psiioB.

ITpoBenenne wuccienoBaHMWsl IO TPOBEPKE THMIOTE3bl: JAIBHOCTh IIOJETA IIAPUKA,
MYLIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbllle, YeM OOJIbIle BBICOTA ITYCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, X pa3Mepbl U Macchl. OMBITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkeHue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHXKEHHUS 4YaCTUI[ C TEMIIEpPAaTypoM.
bpoynoBckoe nBwxkenne. Juddysus. B3auMoneiicTBue dYacTHIl BEIIECTBA: MPUTSHKCHHE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, JKUAKOCTEH M TBEPABIX
(KpucTaJuIMYecKuX) Ted. B3auMocBs3b MeX1y CBOWCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJEKYJSpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBM>KEHUS.

Hab6mronenue nuddysun.

Habmionenue siBneHUil, OOBSCHSIOMMXCS MPUTSDKEHUEM WM OTTAJIKUBAaHUEM YaCTHUIL
BELIECTBA.

Jlabopamopuvie pabomul u onvimel.

OrneHka 1MaMeTpa aToMa METOJIOM PSIOB (C UCIob30BaHueM (pororpaduii).



OnbIThI 1O HAOIIOIEHUIO TETJIOBOTO PACIIMPEHUS ra30B.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUSL.

Pasnen 3. /IBu:keHne U B3auMo/ieiicTBIe TeJl.

Mexanuueckoe nBmxenue. Ilytb u mnepemenienue. PaBHOMEpHOE M HEpaBHOMEpPHOE
nBuxkeHne. CBoOOIHOE MajeHHe KaK IpUMEpP HEpaBHOMEPHOro JBMKeHUs Teil. CKOopoCTb.
Cpenssist CKOpoCTb ITPY HEPAaBHOMEPHOM JBMKEHUU. Pacy€r myTH ¥ BpeMEeHU IBUKEHUSI.

I'paduky 3aBUCHMOCTEH BENWYHMH, ONMMCHIBAIOIMX JBWKeHHEe. OOmue noHATHA 00
OTHOCHUTEJIbHOCTH ABMKEeHUs. Cl10’)KeHHe CKOPOCTEN IS TeJ, IBHXKYIIMXCS TapajuIesIbHO.

SIBnenne wHepnuu. 3aKOH HHepUMHU. B3aumonencTBUE Tell KAaK NPHUYMHA W3MEHEHUs
CKOPOCTH JABM)KEHHs Teld. Macca Kak Mepa MHEPTHOCTH Teja B IOCTYHATEIbHOM JBH)KEHUU.
[TnotHOCTH BemecTBa. CBsI3b IIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BEILIECTBA.
Cwmecu u ciiaBbl. [ToBepXHOCTHAS 1 TMHENHAS IIOTHOCTD.

Cwia Kak XapakTepucTuka B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIbIO JUHAMOMETpa. SIBleHHe TAroTeHus u cuia Tsokectu. Cuiia
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CinojkeHue cuil, HallpaBJIEHHBIX IO
onHOU npsiMoil. PaBHozeicTBytomas cuit. Cuna TpeHus. TpeHue CKOJIbKEHUSI U TPEHUE MOKOS,
BsI3KO€ TpeHue. TpeHue B mpupoie U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKoro IBUKEHUS Tela.

N3mepenne ckopocTH NPSIMOJIMHEUHOTO IBUKEHHS.

HaOGnronenue siBleHUs] MHEPLIKU.

Habumonenre n3aMeHeHus: CKOpoCTH MPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.

CroxxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TPSIMO.

Jlabopamopuwie pabomol u onvimol.

OmnpeneneHue CKOPOCTH PaBHOMEPHOrO JABMXKEHUS (IIapyKa B JKUAKOCTH, MOJENIU
AIEKTPUUIECKOTO aBTOMOOUJIS U TaK Jlajee).

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

Omnpenenenue MIOTHOCTH TBEPOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTbh pacTsbKeHus (IedopManuu) MNpYXKUHBI OT
IIPUIIOKEHHOM CHJIBL.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIBI TPEHUSI CKOJIBXEHHUSI OT CHUJIbI 1aBJIICHUS
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBienue TBEPABIX TeJl, :KUAKOCTENH U ra3oB.

Hasnenne. Cuna nasnenus. CrnocoObl YMEHbILICHUS U YBEJIWYEHUs JaBiieHus. JlaBieHue
ra3a. 3aBUCHUMOCTbH JIaBIIEHUS Tra3a oT 00béMa U Temmeparypshl. [lepenaua naBineHus TBEPABIMU
TeJTaMH, KUAKOCTAMHU U razamu. 3akoH [lackans. [lneBMaTuueckue MaluHbL.

3aBUCHUMOCTb JIaBJIEHUS JKUIKOCTH OT TJIYyOMHBl MOTrpyKeHusa. [uiapocraTuueckuit
napagokc. Coobmaromuecst cocyasl. [ uapaBindyeckue MexaHu3Mbl. Vcmonb3oBaHuE BBICOKHX
JIaBJICHUM B COBPEMEHHBIX TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIIPOBOAA.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpuYuHBI CyIIECTBOBAHUS BO3IYLTHOM
o6onoukn 3emnu. Ombir Toppuuennu. M3mepenue atmocdhepHOro naBlieHHs. 3aBUCHMOCTH
aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EpHOTO JTaBICHHUS.



JleticTBHE )XKUIIKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. YcClIOBUE BO3HUKHOBEHMS BBITAIKUBAIOLIEH (apXUMENOBOI) CHIIBI,
noarekanue. [InaBanue ten. BosayxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBbl.

Ilepenada naBneHus KUIKOCTBIO U ra30M.

CooOmiarommecs COCy/Ibl.

I'mapaBanyeckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOro JaBICHHUS.

Cudon.

3aBUCHUMOCTh BBITAJKUBAIOMICH CUJIBI OT 00bEMA MOTPYKEHHOM B KHUIKOCTb YaCTH Tella U
IJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

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

Jlabopamopnwvie pabomot u onvimeol.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJ€ OT 00bEMa MOTPYKEHHOW B KUAKOCTH
4yacTH Tena

Omnpenenenne BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B HKHUIKOCTb.

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

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOIIEH CHUJIBI, AEMCTBYIOLIEH HA TEI0
B ’KHJIKOCTH, OT 00bEMa MOTPyKEHHON B KUAKOCTh YaCTH TeJa U OT IJIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYHPOBAHME JIOJKM M ONpPEIEJICHHE €€
IPY30IO0ABEMHOCTH.

Pa3nes 5. PaGoTa m Mo1HOCTB. JDHeprus.

Mexanuueckas paboTa Juisl CUJI, HallPaBJICHHBIX BJIOJIb JIMHUU NIepeMenieHusl. MOIIHOCTb.

[TpocTble MexaHM3MBI: pblYar, BOpOT, OJIOK, IIOJUCHACT, HAKJIOHHAs IUIOCKOCTH,
HOKHUYHBINA MexaHu3M. MoMeHT cuibl. PaBHOBecue pbruara. [IpaBuno moMmeHToB. IIpuMenenune
nmpaBujia paBHOBecHUs pblyara kK OJoKy. «3omotoe mpaBmwio» wMexaHuku. KIIJ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckass sHeprus. KuHermdeckas W mnoTeHUuanbHas 53Heprus. llpeBpamienue
OJIHOTO BHJIa MEXAHWYECKON SHEPTUU B IPYroi. 3aKOH COXPaHEHHUS U NPEBPALICHMS SHEPTUU B
MeXaHHKE.

Hemoncmpayuu.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

N3mepenne KII/] HakTOHHOM ITOCKOCTH.

W3yueHne nmpaBuia psryara JUist OJABUKHOTO M HEMOBH)KHOTO OJIOKOB.

Omnpenenenne KI1J] moaBmKHOTO U HEMOIBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU IPU MOAbEME TPY30B MPU MOMOUIM MOJBUKHOIO
OJ0Ka.

H3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUU.

8 KVIACC



Pa3nen 6. TeruioBble siBIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOIO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BellecTBa. Kpucraminueckue u
amop¢ubie Tena. ['padeH — HOBBIM MaTepuan Al HOBBIX TEXHOJOTHH. TEeXHOIOTHH MOTydeHUs
HCKYCCTBEHHBIX ajma30B. OObSCHEHUE CBOWMCTB Ia30B, XHUAKOCTEH M TBEPIBIX TNl Ha OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHUECKOW Teopuu. [IoBepXHOCTHOE HaTsAKEHUE, CMayUMBaHUE,
KaMWUISIpHBbIE sIBJICHUS. TerioBoe pacHIMpeHHe M CKaThe. 3aBUCUMOCTh JaBJICHUS raza OT
00BéMa, TeMIeparypsl.

Temneparypa. CBsi3b Temmeparypbl CO CpeJHEH KHUHETHYECKON 3HEepruer TerjaoBOro
JBUKEHHUS yacTull. TemneparypHble IKaJIbI.

Buaytpennss sueprus. CrnocoObl M3MEHEHHS BHYTPEHHEH SHEpPruM: Temionepenada u
coBepIleHue padoTsl. Buibl Teruionepeaaun: TeIONPOBOIHOCTh, KOHBEKIHUS, U3ydeHue. Buabl
TEIUIoNepeIayy B PUPOAE U TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

KonuuecTBo TEmioThl. YenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TEerioBoe
paBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBiieHne U OTBEPAEBAHUE KPUCTAJUIMYECKUX BEUIECTB. Y AEJbHAA TEIJIOTA IJIABJICHUSA.
[TapooOpazoBanne u  koHzaeHcanusi. Mcmapenue. Kunenme.  YgaenbHas — Termsora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOC(EpHOTo JaBICHUS.
HacpimenHbIil 1 HeHAChIEHHBIN Map. BiaxxHOCTh BO3AyXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPaHMUSL.

[Tpunmmner pabotel TeruoBbix asurareneil. KIIJ[ rtemmoBoro apuratens. TermnoBbie
JIBUTATENIM U 3alIUATA OKPYXKAKUIEN cpepl. TermoBble NOTEPU B TEIIIOCETSX.

3aK0oH COXpaHEHUs U IPEBPAILCHUS DHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

HaGmronenue nudysum.

HaGmronenue sBi€HMIT TOBEPXHOCTHOTO HATSKEHUS, CMAayUBaHUS M KaMWUISIPHBIX
SIBJICHUH.

Habmronenue TemnoBoro pacimvpeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[IpaBuia uamepeHus: TemMnepaTypsl.

Buasl Temionepenayu.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

Harpeanue pu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHEHHE TETUIOEMKOCTEN Pa3INYHBIX BEIECTB.

HaOmronenne kuneuns.

HabnroneHre mocTosHCTBa TeMITepaTyphbl pH TMJIaBICHUU.

Mogenu TeroBEIX ABUTATEIIEH.

Jlabopamopnwvie padbomot u onvimel.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

H3mepenne TemmepaTypbl NOpH IOMOIIM KUJIKOCTHOTO TEPMOMETpAa M  JIaT4MKa
TEMIIEpaTypBbl.



OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHUs ra30B, KHUAKOCTEH U TBEPABIX Tell.

Omnpenenenue AaBIeHUS BO3AyXa B OJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH JaBJIEHUS BO3/yXa OT €ro 00bEMa U TEMIIEPATYpBHl.

[IpoBepka rumore3pl JUHEMHOM 3aBUCHUMOCTH JUIMHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

HabGmonenne u3MeHEHMsI BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TEIUIoNepenadud U
paboOThI BHEUTHUX CHIL

HccnenoBanue sBICHUS TEMJI000MEHA IIPH CMEIIMBAHUM XOJIOAHON U ropsyeil BOAbI.

OnpezneneHyue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOIOM MPH TEINIOOOMEHE C HarpeTbhiM
METAIIMYECKUM LIUITUHAPOM.

Omnpenenenne MOIHOCTH TEIUIOBBIX NTOTEph (3akoH HproToHa-Pruxmana).

Onpenenenue yneinbHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue ynenbHON TEIUIOTHI IIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akon Kynona.

Onekrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nois. [IpuHuun cynepnozunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu aieKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
atoMa. [IpOBOJHUKH, NUANEKTPUKH U TOJYNPOBOJHUKH. 3aKOH COXPAHEHHS BSJIEKTPUYECKOTO
3apsaa.

ONEKTpUYECKU TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTrO TOKa. McTouHukn
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPHUECKOro TOKa (TEMIOBOE, XMMHYECKOE, MarHUTHOE).
DONEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U ras3ax.

Onektpuueckas 1emnb. Cuia Toka. DJIeKTpUUYeCcKoe HapsbkeHne. AMIEpMETp U BOJIBTMETP
B IIENIM IIOCTOSTHHOTO TOKa. CONMpOTHBIIEHNE IPOBOJHUKA. Y IEIBHOE COMPOTUBIICHHUE BEIIECTBA.
3akoH Oma Juig yuyacTka nend. IlociaenoBaTenbHOe U mapajieNbHOE COEAUHEHNE IIPOBOIHUKOB.
O/1C B nenu nocrosiHHOro Toka. 3akoH Oma s nonHod nenu. IlpaBuna Kupxroda. Pacuér
MIPOCTHIX JIEKTPUUYECKUX Lenel. HennmHenHple 3J1eMEHTHI.

PaboTa n MOIIHOCTB 3JEKTpUYecKoro Toka. 3akoH Jxoynsg-JleHna. DnekTpudeckue enu
U MIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocTostHHBIE MarHuThl. B3amMopaelcTBHE NOCTOSHHBIX MAarHWTOB. MarHWTHoOe moJe.
MarauTHoe moje 3eMIId U €ro 3Ha4YeHue I ku3HU Ha 3emute. OnbIT IpcTeaa. MarHutHoe mosie
aneKkTpudeckoro Toka. OneiT Ammnepa. IIpuMeHeHne aeKTpoMarHuToB B TeXHMKE. JlelicTBue
MarHMTHOTO IOJISI Ha NPOBOAHMK ¢ TOKOM. Cuia AmIepa M ONpeneieHHe €€ HalpaBlICHUS.
DNeKTpOoJABUTaTeNb IMOCTOSHHOTO ToKa. Vcmoip30BaHUE 3JIEKTpOABHUTaTeNed B TEXHUYECKHX
YCT-pOMCTBAxX U Ha TPAHCIIOPTE.

Oneitel  @apages. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
Onekrporenepatop. CrnocoObl TOMyYEHUS DIIEKTPUUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX MCTOYHHMKAX HHEPIUU. DKOJIOTMYECKHE MPOOJIeMbl SHEpPreTHKU. TOIUIMBHBIE
9JIEMEHTHI U AJIEKTPOMOOHIIH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poza NEeKTpUYECKUX 3apA10B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIL.



Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIMSL.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

MopenupoBaHue CHJIOBBIX JIMHHA JJICKTPHYECKOTO TIOJISI C IOMOINBI OyMaskKHBIX
CYJITaHOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pa3psa.

N3mepenne cuiibl TOKa aMIepMeETPOM.

N3MepeHne 35eKTpuYecKoro Harps»KeHUsT BOJIBTMETPOM.

Peocrar u Mara3zuH cOmpoTHUBIIEHUM.

BzanMmoeiicTBHe TOCTOSHHBIX MAarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3/IeiCHUs TOJ0OCOB MarHUTA.

MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnbIT DpcTena.

MarnuTtHoe 1ojie TOKa. JJIEKTPOMArHmr.

JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DJIEKTPOABUTATENb IOCTOSHHOTO TOKA.

Onebitel @apages.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnbITHI MO HAOTIOICHUIO DNIEKTPU3AIIMU TeJl IPU COMPUKOCHOBEHUH U MHAYKIIUEH.

HccnenoBanue nelcTBUS IEKTPUUECKOTO TOJIA HAa TPOBOJIHUKYU U IUDJIEKTPUKH.

COopKa 1 UCIIBITAaHUE DIIEKTPUUYECKOMN [EMH TOCTOSTHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAMPSIKEHUS
Ha PE3UCTOPE U CONMPOTUBIIEHUS PE3UCTOPA.

OnbIThL, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJIHHKA
OT €T0 JJIMHBI, TUIOIIA/IA TTONIEPEUHOT0 CEYEHUSI U MaTepHraa.

Ornpenenenne yaeIbHOTO COMPOTUBIICHHS IIPOBOIHUKA.

[IpoBepka mpaBuiia CIOKEHHUS HAINPSHKEHUN TMPU TMOCIEAOBATEILHOM COEIUHEHUHU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBwmIIa 151 CUIIBI TOKA MPH APATIICITBHOM COSAMHEHUN PE3UCTOPOB.

Onpenenenrie 3/]C 1 BHyTpEHHETO COMPOTUBIIEHUS] ICTOYHUKA TOKA.

[TpoBepka mpasun Kupxroda.

[IpoBepka BbInoHEHUs 3akoHa OMa 1Sl HOJTHOM 1eTH.

N3yuenne  BOJBTAMIIEPHBIX  XapPAKTEPUCTHK  HEJIMHEWHBIX  DJIEMEHTOB  (JIAMIIbI
HaKaJIMBaHUS WM MOJTYIPOBOJHUKOBOTO JTHO/IA).

Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpeBarens.

HccnenoBanne MaroiuTHOTO B3aUMOJCHCTBHUS IIOCTOSTHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TIOJISt TOCTOSTHHBIX MArHUTOB MPHU X O0BEIUHEHUHU U PA3JICIICHUN.

UccnenoBanue AeCTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



OnBbIThl, TEMOHCTPUPYIOIIHNE 3aBHCHUMOCTh CHJIbI B3aWMOJECHCTBUS KaTyIIKA C TOKOM M
MarHuTa OT CWJIbl M HAaIpaBJIEHUs TOKA B KAaTYIIKE M OT HaJu4us (OTCYTCTBHS) CEpJICUYHUKA B
KaTyILKE.

N3yuenue aeicTBUS MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KounctpyrnpoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

N3smepenne KIIJ[ anekTpoaBUraTebHONM YCTaHOBKHU.

OnbIThl 1O HKCCIACAOBAHUIO SBJICHHUS JIIEKTPOMAarHUTHOM WHIYKIMU: HCCIEIOBaHUE
M3MEHEHUH 3HAYEHUs U HaIllPaBJIEHUsI MHAYKIMOHHOTO TOKa.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUMA

W3yuyenne ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs HaIpaBICHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHbIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS Y
oOyuJatomerocst 0yayT chOpMUPOBAHBI CIISAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:
e ])nampuomuueckozo eocnumanus:

MPOSIBIICHUE WHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3mdeckoi
HAYyKH;

[IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
®  2)2parxcoanckozo u 0yxo8HO-HpPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM TPUMECHEHUEM JTOCTHIKCHHUI (DU3HKWY;

OCO3HAHHE BaKHOCTH MOPAIBHO-3THYECKUX MPUHITUIIOB B JIEATSIEHOCTH YIEHOTO;
® 3)acmemuueckozo 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKUX KAa4eCTB (PU3UUECKON HAyKH: €€ TApMOHHYHOTO ITOCTPOCHWS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4)yennocmu HayuHo20 NO3HAHUA:

OCO3HaHHE LEHHOCTU (PU3MYECKOW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWs MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI,

OpHEHTAIUSI B JICATEIHHOCTH HAa COBPEMCHHYIO CHCTEMY HAyUYHBIX TPEICTaBICHHNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPO/IBI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEpPECA K UCCIIeI0BATEIbCKON AeSITENFHOCTH;

*  5)dhopmuposanusn Kynbmypul 300p06ba U IMOYUOHATLHO20 O1AZONOTIYUUA:

OCO3HaHHE IIEHHOCTH 0€30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXXHOCTH TIPABIJI O€30ITACHOTO TIOBEICHUS HA TPAHCIIOPTE, HA IOPOTaX, C AICKTPHUECKUM
U TCIUTOBBIM 000PYI0BaHHUEM B JJOMAITHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTh HaBbIKa pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe TpaBa y JPYyroro 4eIoBeKa;
® 6)mpyooeozo éocnumanus:

AKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CEMbH, 00pa30BaTeIbHOU
OpTaHM3aIMH, TOPOJIa, Kpas) TEXHOJIOTHUECKON M COIMAILHOW HAIPABICHHOCTH, TPEOYIOIINUX B
TOM YHUCIIEC U QPU3HUYSCKUX 3HAHHIA;,

WHTEpPEC K MPAKTHUYECKOMY U3YUCHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3HUKOIA;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlMsl Ha TpUMEHeHHe (U3MYECKUX 3HAHUU IS pelleHus 3agad B oOyactu
OKpYKAroIIeH Cpelbl, TUITAHUPOBAHUS MOCTYMKOB U OIEHKH WX BO3MOXHBIX IMOCIEICTBUU IS
OKpYKalolllei Cpebl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;
® 8)adanmayuu K USMEHANOUWUMCA YCAOBUAM COUUATLHOU U RPUPOOHOIL CPEObL:

NOTPEOHOCTh BO B3aUMOJCHCTBUU MpPU BBHIMNOJTHEHUHM HCCIEIOBAHUM M MPOEKTOB
(bU3MYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;



MOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHYCCKYIO JICITeIbHOCTD;

nOTPeOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHWU, YMEHUI (POPMYIUpPOBAThH WU, TIOHSTHS,
TUTIOTE3bI 0 (PU3HUECKUX O0BEKTAX U SBICHHUSIX;

OCO3HaHHE JACPUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKHU;

IUTAHUPOBAHKME CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3UYCCKUX 3HAHUI;

CTpEeMJICHHE aHAJTM3UPOBATH U BBISBISATH B3AMMOCBS3HU IIPUPOJIBI, OOIIECTBA M IKOHOMUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NICCKUX 3HAHUI;

OIICHKA CBOMX JICHCTBUH C y4€TOM BIIMSIHHMS Ha OKPYXKAMOIIYIO Cpely, BO3MOXKHBIX
ri00aJIbHBIX MTOCIEACTBHM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEHHSI MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME II03HABAaTEJbHbIE YHUBEPCAJbHbIE YueOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCcalbHbIe yueOHbIE NeUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE N1EHCTBUS.

IMo3naBaTe/bHbIe YHUBepPCATbHbIE yueOHbIe 1eiicTBUS
Ba3oBble 1oruveckue aeicTBUA:

BBISBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE MpPHU3HAKU OOBEKTOB  (sIBJIECHUIN),
KJIaccu(puIUpoBaTh UX;

BBISIBJISITH 3aKOHOMEPHOCTU M NPOTHUBOpPEUMs] B paccMaTpUBAaeMbIX (pakTaX, JaHHBIX U
Ha6J'IIOI[eHI/I$IX, OTHOCAIIIUXCSA K (1)I/IBI/I‘~ICCKI/IM SIBJICHUAM

BBISBJISATh IPUYMHHO-CJIEJCTBEHHbIE CBSI3M NpPU H3Y4YE€HUM (U3MYECKUX SBICHUH U
IPOIIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH,
BbIABUI'aTh THUIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘~ICCKI/IX BCJIMYHH,

CaMOCTOSITENIbHO BBIOMpPATh CHoco0 pemieHus yd4eOHoW (usmueckoi 3agaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELICHUs, BHIOOP Haubosiee MOAXOJAIIEro ¢ y4€TOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKue 1eHCTBUS:

UCTIOJTB30BaTh BOIIPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHWS,

IPOBOJUTH 0 CaMOCTOATEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIA (PU3NUECKUI
HKCIEPUMEHT, HEOOIIBIIIOE UCCIIeI0BAaHNE (DU3UUECKOTO SBICHUS;

OLICHMBAaTh HAa MPUMEHHMOCTb U JOCTOBEPHOCTh HHGOpPMAIMIO, MOIYYEHHYIO B XOJ€
WCCIICIOBAaHHS WITH DKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOpMYyITUpPOBaTh 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, OIIbITA, NCCIICOBAHMS;

NPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (U3MUECKUX MPOIECCOB, a TaKKe
BBIIBUT'aTh NPCAINIOJIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATHh pPa3IMYHbe METObl, MHCTPYMEHTHl M 3alpochl MpHU TOUCKE M OTOOpe
WH(OpPMAIIUK WM TaHHBIX C YIETOM MPEIJIOKEHHON yueOHOM Pu3nuecKon 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATH3MPOBATh M MHTEPIPETUPOBATh HMHPOPMALHUIO PA3IUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;

OLICHUBATh HAJEKHOCTE MH(POPMALIMU IO KPUTEPHSM, MPEUIOKEHHBIM YYUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIIBHO;



CaMOCTOSITEIbHO BBIOMpATh ONTUMAIBHYIO (opMy TIpeACTaBiICHUS WHPOpMAUA |
WUTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXEMaMH, JharpaMMaMi, HHOU Tpadukoi u
X KOMOMHAIUSIMH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0J1¢ 00CYXJIeHUsI yueOHOr0 MaTepuala, pe3yIbTaToB Jab0paTOPHBIX padOT U MPOCKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TEMBbI U BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA
pelIeHHE 3a7]aui U TOJIIepIKaHue OJIaroKenareIbHOCTH OOLICHUS;

COIIOCTaBJISITh CBOM CYXKICHHS C CYXJICHUSMH JIPYTMX YYaCTHUKOB JIMAJIOTa,
OOHapY>KUBATh Pa3IMYME U CXOJCTBO MO3HIINH;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

NyOJIMYHO  TIPEACTaBISITH  PE3yJbTaThl  BBIOJHEHHOTO  (PM3UYECKOTO  OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMUS, TIPOCKTA);

MOHWMATh ¥ UCIOJIh30BaTh MPEHMYIICCTBA KOMAHJIHON W MHIUBUAYATbHOUW paObOTHI TIpU
pelIeHNH KOHKPETHON (pU3HUecKOi MpoOIeMbl;

NPUHUMATh LEIA COBMECTHOW JICSTEIBHOCTH, OPIraHWU30BBIBATH JCUCTBUS 10 €€
JOCTHDKEHUIO: PaCIpelieNiaTh POJIH, 00CYXKIATh MPOIECCHl U PE3yJIbTaThl COBMECTHOM PadOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

BBIMOJIHATh CBOIO YacTh pabOTHI, JOCTUTas KadeCTBEHHOI'O pe3ylbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH YWICHAMUA KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIUN MPOAYKT MO KPUTEPUAM, CAMOCTOSTEIBHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

Pery1siTuBHBIC YHMBepcaibHble y4eOHbIe AeiicTBUSA
Camoopranusanms:

BBISIBIISITH TPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CHUTYalUsX, TPEOYIOMIMX JJISl PEIICHUs
(bu3nyecKuX 3HaAHMI;

OPUEHTHUPOBAThCSI B Pa3IMYHBIX MOJAXOAAX MPUHATUS peleHUH (MHIUBUAYaJIbHOE,
NPUHATHE PELLICHUS B TPYIIE, IPUHATUE PEIIEHUH IpyIIoif);

CaMOCTOSITENIbHO COCTABJISITh QITOPUTM pelleHus (U3MYEeCKOM 3ajauyd Wi IUIaH
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAiaracMble BApUaHThI peIICHUH;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSICHATh MPUYMHBI JTOCTUKEHHUS (HETOCTH)KEHUS) PEe3yJbTaTOB JEATEIILHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBHI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBITIOJHEHUS (DPU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILIUXCS CUTYalluH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE PE3YJIbTATA LENU U YCIOBHSIM.

CTaBUTh ce0s Ha MECTO APYroro 4ejaoBeKa B XOJA€ CHOpa WIM JUCKYCCHM Ha HAay4YHYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYIroro.

NpU3HaBaTh CBOE TMpaBO Ha OIIMOKY TMpH peHIeHWH (U3NYECKUX 3a7ady WIH B
YTBEP)KICHHUSX HAa HAyYHbIE TEMBI H TAKOE e MPaBo APYIroro.



INPEJIMETHBIE PE3YJIBTATDI

K xoHmy oOyudeHust ¢ 7 Knacce npenMeTHBIE Pe3yabTaThl HA YIIyOJIEHHOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCSl YMEHUI:

UCMOJb30BaTh  IOHATUA:  (PU3MUECKME U  XUMMUYECKHE SBJEHHUS, HAOIIOJECHHUE,
HKCIEPUMEHT, MOJIEIb, TUTIOTE3a, EAUHUIIB (PU3NYECKUX BEJIWYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOAHUsI BemiecTBa (TBEPAOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOEe JIBUKCHHE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHs, pPaBHOJEHCTBYIOIIAs CHII,
neopmanus (ynpyras, aacTU4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

YBEPEHHO pa3nuyaTh sBiICHUS (Iuddy3us, TEIIOBOE [BWKCHHE YaCTUI[ BEILECTBA,
PaBHOMEPHOE JBU)XKCHUE, HEPAaBHOMEPHOE [BW)KCHHME, HHEPLUSA, B3aUMOJICHUCTBUE TEll,
paBHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOW OCHIO BpAlllCHHMs, Iepefada JaBJICHUS TBEPIABIMU
TeJIaMH, JKUIKOCTAMH M Ta3aMu, aTMocepHoe [aBlIeHUE; IUIaBaHUE TeJl, NpPEeBpaLICHUs
MEXaHUYECKON 3HEpPruM) IO ONHCAHUIO WX XApPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh INPOSBICHUE H3YYEHHBIX (PU3UUECKUX SIBIIEHHHM B OKpyXarolem mupe (B
TOM 4Hclie (PU3NYECKHE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOW M HEXUBOM IPUPOJIE, IEUCTBUE CUJ TSKECTH, TPEHUS, YIPYTOCTH B IIPUPOJE U TEXHUKE,
BIMSIHAE aTMOC(EPHOTO [aBJICHUS HA J>KUBOM OpraHu3M, IUIaBaHHE pPBIO, phIYard B Tele
4eJI0BEKa), IPU 3TOM NEePEeBOIUTHh NPAKTUUYECKYIO 3a/1auy B y4eOHYIO, BBIIAEIATh CYLIECTBEHHbIE
cBO¥cTBA (IPU3HAKK) HU3UUECKUX SBICHUM;

ONKCHIBATh WU3YUYEHHbIE CBOMCTBA TeN M (DU3MUECKUE SIBICHUS, MCIONb3yd (U3NUYECKHE
BEIMYMHBI (Macca, OOBEM, IJIOTHOCTh BEILIECTBA, BpeMs, IyTh, CPEAHSSI CKOPOCTh, CHJIa
YIPYroCTH, CHJIAa TSDKECTH, BEC Teja, CHJla TPEHMs, JaBJIeHHe TBEPIOro Tela, JaBJlIeHUe CToa0a
KHUJIKOCTH, BBITAJIKUBAIOLIAsl CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT
CUIIbl, KOA(Q(UIUEHT IMOJIE3HOTO JEUCTBUS MEXaHHW3MOB, KUHETHYeCKas M MOTEHIHaJIbHas
SHEprus), NpU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HUCIIOJIb3YEMbIX BEJUYMH,
uX OOO3HAYeHHMS M EAMHUIBI (U3UYECKUX BEIUYMH, HAXOAUTH (OPMYIbI, CBSA3bIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIWYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TI'padUKH H3yYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA TeN, (U3NYECKUE SBJIECHUS U MPOLECCHI, UCIOJB3YS MpaBuiIa
CJIO’KEHUS CHII (BAOJIb OJHOM IpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUiIo
paBHOBecHsI pbruara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXaHHUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alHUCBIBaTh €ro
MaTEeMaTUYeCKOEe BBIPAXKECHUE;

CTPOUTH TNPOCThIE (PU3MUECKUE MOJENIN peATbHBIX OOBEKTOB, MPOLIECCOB M SBJICHHUH,
BBIJICJIATH TPH 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, IPOIIECCOB,
SBJIEHUH, IPUMEHATh PU3NYECKHEe MOJIENH AJisl 00bACHEHUS (PU3NUECKHUX MPOLIECCOB U PEIICHUS
y4eOHBIX 3a7a4;

OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TEJN, B TOM YHUCIIE B KOHTEKCTE
CUTyalluil INPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelaTh KAa4eCTBEHHBIE 3aJa4d, B TOM
yrcie TpeOyolye YUCIESHHOIO OLEHUBAHUS XapaKTePHbIX 3HAYCHUN (PU3NUECKUX BEIUYHH, IPH
9TOM BbIOMPATh aJ€KBATHYIO (PM3UYECKYIO MOJEIb, BBISABIATh IPUUMHHO-CIIEICTBEHHBIE CBS3H U
BBICTPAMBATh JIOTMYECKYIO LIENOYKY paCCyKICHHM C OIIOpOM Ha M3YyYEHHBIE CBOWCTBA
bu3nUecKux SBICHUH, GU3NUIECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;



pemarh pacu€THple 3amaud (B 2—3 NEWCTBHUS) MO H3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpasi aJeKBaTHYIO (U3UYECKYI0 MOJENIb, C HCIOJIb30BaHUEM 3aKOHOB U  (opmyi,
CBSI3BIBAIOIIMX (DU3MYECKHE BEIMYMHBI, 3alIMChIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE pEIICHUE
3a]a4uM, BBISBISATH HEIOCTAIOUIME WJIM HM30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BBHIOOpP MeETOJA
pelleHus 3aJaud, MCIOIb30BaTh CIPABOYHBbIC JIaHHbIE, MPOBOJAMTH MaTeMaTHUYECKUe
npeoOpa3oBaHusl U pacuéThl, OLIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYEeHUs (HU3NIECKO
BEJIMYMHBI M ONPEACTATh Pa3MEpHOCTh (U3NYECKOH BETUYMHBI, MOJTYYEHHOW MPH pEIICHUH
3a]a4u;

pacro3HaBath MpoOIeMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIHU (PU3HUECKUX METOOB, U
npejyiaraTbh OpUEHTHUPOBOYHBIM CIIOCOO pElIEHUs, B OMNMCAHWU HCCIEIOBaHMS pPaclo3HaBaTh
IIPOBEPSIEMOE IIPEIIT0JIOKEHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MTOJIYYEHHBIN PE3YJIbTaT;

MIPOBOAMTD OMBITHI IO HAOIIOAECHUIO (PU3NYECKUX SBICHUN UM (PU3NUECKHX CBOWMCTB Tell
(muddy3usa, TemnoBoe paclIUpeHHE Ta30B, SBICHUE HHEPIHH, W3MEHEHHE CKOPOCTH IIpH
B3aMMOJCHCTBUM TeJ, Ieperada MAaBJICHUS JKUJIKOCTBIO M Ta30M, IPOSBIECHUE JEHCTBUS
aTMOC(EpHOTO JaBJICHUS, JIEHCTBHE MPOCTHIX MEXaHU3MOB): (POPMYIHUPOBATH MPEAIOIOKEHHIE
(runoTte3y) 0 BO3MOXKHBIX pe3ylibTaTaX HaOJIOICHUN, CAMOCTOSTEILHO COOUPATh YCTAHOBKY U3
U30BITOYHOTO Habopa 0060pyAOBaHUS U (HOPMYIHUPOBATH BHIBOJIBI;

OPOBOJIUTH NPSMBIE M KOCBEHHBIE H3MEpPEHHS (U3UYECKUX BEIWYHH (PacCTOSHHE,
IPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Tena, cujla, TeMIepaTypa, TIOTHOCTh JKUAKOCTH U
TBEPAOrO TENa, CUIa TPEHUS CKOJIBKEHUS, JaBIEHHE BO3/yXa, BBITAJIKUBAIONIAS CHIIA,
JIeMcTBYIOIIAs Ha MOTPYKEHHOE B )KUJKOCTh TEJ0, KOA((UIIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIIOJIh30BAHUEM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BBHIOOD
MeToJa M3MEepeHMs], (PUKCHUpOBaTh NOKa3zaHUs NPUOOPOB, HAXOAUTH 3HAYEHHE H3MEpPAEMOIl
BEJIMYMHBI C TOMOIIBIO YCPEHEHUS Pe3yabTaTOB CEPUN U3MEPEHHUI M OLIEHUBATh MOTPEIIHOCTh
U3MEPEHHUI;

IIPOBOAMTH HECIIOXKHBIE SKCIEPUMEHTAIbHbIE MCCIEI0BAaHUS 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH (3aBUCUMOCTH IMYyTH PABHOMEPHO JIBWXKYILIErocs Tejla OT BPEMEHM IBM)KECHHUS Tela,
CHJIBI TPEHHS CKOJIBXKEHUS OT CHJIbBI HOPMAaJbHOTO JIaBJIECHUS, KadecTBa 0OpabOTKU
MOBEPXHOCTEH TeNl U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIAAM CONMPUKOCHOBEHMSI TEJ, CHJIbI
YIIPYTOCTH OT YIUTMHEHUS TPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00BEMa MOTPYKEHHON YacTh
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBUN IJIaBaHMs TeJl, YCIOBHM paBHOBECHs pbluara M OJIOKOB):
COBMECTHO C y4HTeneM (popMymupoBaTh 3ajlauy M THUIOTE3y HCCIIEAOBAaHUS, CAMOCTOSITEIbHO
IUTAaHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh ASKCIEPUMEHTATIbHYI0 YCTaHOBKY C
MCIIOJIb30BaHNUEM MHCTPYKIUH, MIPEACTABIATh MOTYYCHHbIE 3aBUCUMOCTH (PU3NYECKUX BEIUYMH
B BujAe TabmuIl M TpauKoB, OLEHUBATH IOTPEUIHOCTH, JeNaTh BBIBOJBI IO pe3yjibTaTaM
UCCIIE/I0BaHMS;

coOnrofaTh MpaBWiIa TEXHUKHM Oe€30MacHOro Tpyna npu padore ¢ J1abopaToOpHBIM
00opy0BaHUEM;

yKa3bIBaTh NMPUHILMUIIBI IeHCTBUSA MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCYIbl, OAPOMETp, phluar, MOJABWKHBIA M HETOABHKHBIN OJIOK,
HAKJIOHHAs TJI0CKOCTh;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3yYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTUYECKUX IPOIECCOB C OMOpOM Ha WX ONHCaHUS (B TOM YHCIE: MHOIIIUITHHUKH,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUI Tpecc, cu(OH, MAaHOMETp, BBICOTOMEp, OPIIHEBOU



HAcoC, apeoMEeTp), MCIIOIb3Yys 3HAHUA O CBOMCTBAaX (PU3MUYECKHX SBICHUH M HEOOXOIUMBIC
busznYecKre 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHMUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB U  TEXHOJOTMYECKUX TMPOIECCOB MpPH PEIICEHUH y4eOHO-
MPAKTUYECKUX 3aau;

NPUBOJUTH TPUMEPHl  (HAXOMUTh HH(MOPMALMIO O TPUMEpax) MPAKTHIECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWH B TOBCEIHEBHOW KM3HU Al oOecredueHus: 6e30MacHOCTH
npu oOpaiieHud ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAaHEHUS 3/I0POBbSI U
COOIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKPY>KaIOILEe cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(pOpManmu GU3NIECKOro cojepkanus B MHTepHEeTE,
CaMOCTOSITENILHO (OPMYJIHPYS TIOMCKOBEIM 3allpoc, Ha OCHOBE HMMECIOIIMXCS 3HAHUNA W MYTEM
CpPaBHEHMSI  PA3JIMYHBIX HCTOYHUKOB  BBIACNATH  HHQOpPMAIMIO, KOTOpas  SBIAETCS
MIPOTUBOPEUNBON UM MOXKET OBITH HEOCTOBEPHOIA;

UCIIOJIb30BaTh TPHU BBITIOJHEHUN YUEOHBIX 3a/laHuil HAYYHO-TIONMYJIIPHYIO JUTEPATypy
(U3UYECKOTO COJIep)KaHUs, CIPABOYHBIE MaTepualbl, pecypcbl ceTu HuTepHer, BianeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE 2—3
HUCTOYHUKOB WHPOpMANUU (HU3HUECKOTO COJICPKAHUS, B TOM YUCIIC IMyOJUIHO JeNIaTh KpaTKue
COOOIlIEHUsI O pe3ysibTaTaX MPOEKTOB WM Y4eOHBIX HCCIEIOBAaHHUM, MPU STOM TPAMOTHO
MCIIONIb30BaTh M3YYCHHBIH MOHATUIHBINA ammapaTr Kypca (U3UKH, COMPOBOXKAATh BBICTYIIICHUE
MpE3EHTALNEH;

MPU BBHITIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIIEIOBAHUM pacHpeiesisTh OO0sS3aHHOCTH B
rpylIe B COOTBETCTBUM C IOCTaBICHHBIMHM 3aJadyaMM, CIEAUTh 3a BBIIOJHEHHEM ILIaHA
NENCTBUI, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKJAJ B JESATENBHOCTH TPYIIBI, BHICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBAsI MHEHHE OKPYKAOIIIHX.

K xoH1ly o0yueHus ¢ 8 Knacce mpeIMETHbIE pe3ylbTaThl HA YIIIYOJE€HHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh TMOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIIINYECKHE U aMOP(HbBIE TeJa, HAChIIICHHBIN
U HEHACHIIEHHBIH TMap, CrIocoObl HW3MEHEHHWs BHYTPEHHEH SHEepruu, 3JIeMeHTapHbII
IIEKTPUYECKUH 3aps]l, IPOBOAHUKH, MTOJIYIIPOBOJIHUKH, AUIIEKTPUKH, UCTOYHUKHU ITOCTOSTHHOTO
TOKa, 3JIEKTPUYECKOE U MAarHUTHOE TIOJIS, ONITUYECKasi CUCTEMA) U CUMBOJIMYECKUH S3bIK (PU3UKU
IIPU pEIIeHNHN YYeOHBIX U MPAKTHUECKUX 3ajay;

YBEPEHHO pa3iuyarh SIBJICHUS (TEIJIOBOE pacUIMpeHHe (CXKaTue), TeIJIOBOe PaBHOBECHE,
MIOBEPXHOCTHOE HATSHKEHHME, CMAYMBAaHUE, KalWUISPHBIE SBJICHUS, UCIIApEHME, KOHJACHCALM,
IUTaBJIEHUE, KpUCTANIM3allus, KUIIEHUE, CIOoCcoObl Temonepeaadyn (TerIonpoOBOIHOCTD,
KOHBEKIIMSI, W3JIyY€HHUE), TEIJIOBbIE MOTEPH, SJEKTPHU3alUs Tell, B3aUMOJCHCTBHE 3apsJiOB,
JENCTBUS DJIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEUCTBHE
MarHMTHOTO I0JIs1 HAa IPOBOJHUK C TOKOM) 10 ONMHMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (DU3MUECKHUX SBJICHUH B OKpYXKalolleM Mupe (B
TOM Yuclie (pU3MUECKUE SBJICHUS B NPUPOJAE: MOBEPXHOCTHBIE M KAMWIUISAPHBIC SIBICHUS B
pUpoie, KPUCTAIBI B Ipupoje, nznydenue ConHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHe pOChl, TyMaHa, HHEsl, CHETa, 3JIEKTPUUYECKUE SBJICHUS B aTMOC(epe, AIEKTPUIECTBO



’KMBBIX OPraHM3MOB, MarHUTHOE Ioje 3eMJd, Apeid MOII0COB, POJIb MAarHUTHOIO MOJS I
KHU3HU Ha 3eMiie, MOJISIPHOE CHSIHKE), TIPU STOM MEPEBOAUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OINKCBIBATh M3YYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBJICHUSA, UCHOJb3Yys (pU3MUEcKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSs SHEpPrusi, KOJUYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TETIOEMKOCTh BEIECTBA, yJeNIbHAS TEIJIOTa IUIABJICHUS, YAeIbHAs TEIUIOTa MapooOpa3oBaHMs,
ylleNbHas TEeIJI0Ta CrOPaHus TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO JICHCTBUS TEIJIOBOM MAIINWHBI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OJJIEKTPUUYECKUM 3apsi, CWia TOKa, 3JIEKTpUYECKOe
HalpsDKeHUe, COnpoTHBIeHHE NpoBoaHuKa, D/IC B Lemu NOCTOSHHOIO TOKA, 3JIEKTPUYECKOE
YIEIbHOE CONPOTHUBIIEHUE BEIIECTBA, padOTa M MOUIHOCTh 3JIEKTPUYECKOIO TOKa), IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICH HCIIOJIB3YeMbIX BEJIHYMH, HX
0003HAUeHMsI U €UHHULBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOILNE JaHHYIO
(Gu3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'pauKU M3y4EHHBIX 3aBHCHUMOCTEH
(UBUYECKUX BEIUYHH,

XapaKTepU30BaTh CBOMCTBA Tel, (U3NUYECKUE SIBJIICHUS U IPOLECCHI, UCIOJIb3Ysl OCHOBHbBIE
HOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM CTPOEHMS BEILIECTBA, YPaBHEHHE TEILUIOBOIO
OanaHca, 3aKOH COXPAaHEHMs 3JIEKTPUYECKOTo 3apsja, 3akoH KyloHa, NpUHLIUI CyNeprno3uLIHuu
AIIEKTPUUYECKUX MoJiel, 3akoH Oma [uis ydactka nenu, npaBwia Kupxroda, 3akon Oma ans
IIOJIHOM 1ienu, 3akoH Jxoynsa-JIeHna, 3aKOH COXpAaHEHWS DSHEPruM, IIPU 3TOM pas3iInyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTEeMaTUYECKOE BhIPAXKECHUE;

CTPOUTH TMPOCThIE (PU3MUECKUE MOJENN peabHBIX OOBEKTOB, MPOLIECCOB M SBJICHHUH,
BBIIETISITh NIPU STOM CYLIECTBEHHBbIE M BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, IPOIIECCOB,
ABJICHUHM, IPUMEHATh PU3NYECKUE MOJIEH JJIsl 0ObACHEHUS (PU3NUYECKUX MTPOLIECCOB U PEILIeHUs
yueOHBIX 3a7a4;

OOBSICHATh (PU3UUECKUE SABJICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil NMPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, U pellaTb KayeCTBEHHbIE 3a/laul, B TOM
yyclie TpeOyolre YUCIEHHOT0 OLEHUBAHUS XapaKTEePHbIX 3HAUEHUN (PU3NYECKUX BETUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3UUECKYIO MOJEIb, BBISBIATh IPUUUHHO-CIIECTBEHHBIE CBA3U U
BBICTPAauBaTh JIOTUYECKYIO ILIEMOYKY pACCYXKIECHHH C ONOpPOHM Ha H3Y4YCHHBIE CBOMCTBA
bu3HYecKuX SBICHUHN, PU3MUECKHUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIH;

YBEPEHHO peniaTh pacu€THbIE 3a/1a4M (C OMOpoi Ha 2—3 ypaBHEHHUS) IO U3y4aeMbIM TEMaM
Kypca (QU3UKH, BBIOMpas aJeKBaTHYIO (M3MYECKYI0 MOJENb, C HCIOJIb30BAHHEM 3aKOHOB U
(dopMmyI1, CBA3BIBAIOIIMX (PU3UYECKUE BEIMUYMHBI, 3alIMCHIBATh KPATKOE YCJIOBUE M pa3BEPHYTOE
pellieHne 3a/ladyM, BBIABIATH HEJOCTAIOIIUE WIM M30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOD
METOJla peIIeHMs 3a/layd, WCII0JIb30BaTh CIPAaBOYHbIE JIaHHbIE, MPUMEHATh METOJbl aHaIHu3a
pasMepHOCTEH, HCMONb30BaTh rpaduyeckue METOJbl  peIleHUs  3aj1ad, I[POBOAMUTH
MaTeMaTHYecKue mpeoOpa3oBaHusi M pacué€Thl, OLIEHUBATh PEATMCTUYHOCTH IOJY4YEHHOTO
3HaYeHUs (U3MYECKONM BEIMYMHBI U ONPENENATh Pa3MEPHOCTh (QU3NYECKOW BEIUYUHBI,
MOJIy4YE€HHOM MPH pelIeHnH 3a/1auH;

pacrio3HaBarh Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTH MPHU MOMOIIH (PU3UUECKUX METOJIOB, U
npeiaraTb OPUEHTUPOBOYHBIN CIIOCOO peIIeHUsl, B OMHCAHUM MCCIEJOBAHUS PACIO3HABAThH
IPOBEPAEMOE IPEANONI0KEHUE (TUIIOTE3Y), UHTEPIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT;

IPOBOJUTH OIBITHI 110 HAOIIOAECHUIO (PU3UUECKUX SBJICHUN MM (PU3NYECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHUS, 3aBUCUMOCThH JaBJICHUS BO3AyXa OT €ro o0bEMa M TeMIepaTyphl,
CKOPOCTH IIpollecca OCTbIBaHMS (HArpeBaHWs) IpHU M3IYYEHHH OT LBETAa H3JIydarolei
(morjomapIei) NOBEepXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATYphbl KHUIKOCTH M



wIomaa e€ MOBEPXHOCTH, SJCKTPH3ALUs TElT W B3aUMOACHCTBHE AIICKTPHUECKHX 3apsioB,
B3aMMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yaJHW3allMsi MAarHUTHBIX TIIOJIEH TOCTOSHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOMCTBAa  DJEKTPOJBHTaTeNs  MOCTOSHHOTO  TOKa):  (OpPMYyIHpPOBaTh  IPOBEpsieMOE
NPEANONOKEHNE (THIIOTE3y) O BO3MOXKHBIX pe3yibTaTax HaOJIOJCHUI, CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYIOBaHUS, ONMCHIBATH XOJl ONbBITA M
(GbopMyITUPOBATH BHIBOJIBI;

IPOBOAUTH NPSAMBIE M KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIWYMH (TeMmeparypa,
OTHOCHUTENBHAS BIAXHOCTh BO3IyXa, CWIAa TOKA, HANpsDKEHHE, YJEeNIbHAs TeII0EMKOCTh
BEIIIECTBA, COIMPOTHBIICHUE MPOBOJHUKA, padoTa M MOLIHOCTh JJIEKTPHUUYECKOTO TOKa) C
UCTIOJIb30BAHUEM AHAJIOTOBBIX M LUGPOBBIX NPUOOPOB, OOOCHOBHIBATH BBHIOOp MeTOMa
u3MepeHus, PUKCUPOBAThH MMOKAa3aHUS MPUOOPOB, HAXOJUTH 3HAYCHUE U3MEPSEMOI BEIUYHHBI C
HIOMOUIBIO YCPEIHEHUsSI PE3YJIbTATOB CEPUU M3MEPEHHI U OIICHUBATh MOTPEUIHOCTh H3MEPEHUIA;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYHH
(3aBHCHMOCTD JaBJICHHS BO3JlyXa OT €ro 00bEMa M HarpeBaHUS WU OXJIAXKICHHS, UCCIICI0OBaHUE
SBJICHUS TEIUIOOOMEHA TIpH CMEIIMBAHUU XOJOJIHOM M TOpSYeH BOJBL, 3aBUCHMOCTH
CONPOTHUBIICHUS IMPOBOJHUKA OT €r0 JUIMHBI, IUIOMIQAM HONEPEYHOro CEYEHHs] U YAEIbHOTO
COIIPOTHBIICHUS] BELIECTBA IPOBOJHHMKA, CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOIAHHK, OT
HaNpsDKCHUS Ha POBOHUKE, UCCIIEIOBAHNE TIOCIIEIOBATEIBHOTO U MAPaIEIEHOTO COSMHEHUM
IPOBOJHUKOB): COBMECTHO C yuuTeneM (OpPMYNUpPOBATh 3a1adyy W THIIOTE3Y HCCIEIOBAaHUS,
CaMOCTOSITENIbHO TUIAHUPOBATh UCCIIEOBAaHUE, CAMOCTOSTENILHO COOMPAaTh IKCIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAHWEM HWHCTPYKIMH, TIPEICTABIATH TIOJTYYE€HHBIE 3aBUCHMOCTHU
(bU3NUeCKNUX BETUYMH B BUIE TAOIHII U TpadUKOB, OIIEHUBATH TIOTPEITHOCTH, JIEJIaTh BBIBOIBI T10
pe3ysbTaTaM UCCIEJOBAHUS;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu paboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;

XapaKTepU30BaTh MPUHIIHIEI JCHCTBUS U3YUYEHHBIX IPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TPOIECCOB C OMOPOM Ha WX OMHUCAHUA (B TOM YHCIIE: CHCTEMa OTOILICHHUS
JIOMOB, THUTPOMETp, MapoBas TypOHMHA, aMIEpMEeTp, BOJBTMETP, CUYETUMK 3IIEKTPHUUECKON
SHEPIUH, DJIEKTPOOCBETHTEIbHbIE NPHOOPHI, HArpeBaTelbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI),
NPEOXPAaHUTEIN U WX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE TOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb TOCTOSHHOTO TOKa), WCIIONB3YS 3HAHHUS O CBOWCTBAx
du3nuecKux sSBICHUNA, HEOOX0UMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIe TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHbBIE TPUOOPHI IO CXeMaM
U CXEMATHYHBIM PHUCYHKaM (KHUJKOCTHBIH TEPMOMETp, TEPMOC, ICHUXPOMETpP, TUTPOMETD,
JIBUTATENb BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBI AIEKTPHUECKUX
Hernel ¢ Mocie0BaTeIbHBIM U MapalIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3iudasl yCIOBHBIE
0003HauEHHSI PJIEMEHTOB JIEKTPUUECKUX LIETIeH, HCIOIB30BAaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH
U3YYEHHBIX TEXHWYECKHX YCTPOWCTB, W3MEPUTEIFHBIX TPHOOPOB M TEXHOJIOTUYECKHX
MIPOIIECCOB MPH PEIICHHH y4eOHO-TIPAKTHUECKUX 3a/1a4;

OPUBOANUTH TpUMEpPbl  (HAXOAUTH WHPOPMALKIO O TpUMepax) MPaKTUYECKOTrO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW JKU3HH JJIs oOecredeHnus 0e30mMacHOCTH
npu oOpamieHnu ¢ NpHOOpaMH M TEXHWYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 3/10pOBbS U
COOJTIOICHHSI HOPM HKOJIOTMYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH cpere;

OCYLIECTBIIATh MOUCK HMHpOpManuu  (Qusnueckoro coaepxanus B HMHTepHere,
CaMOCTOSITENIEHO (POPMYITUPYsI IIOMCKOBBIH 3ampoc, HA OCHOBE UMEIOIIMXCS 3HAHUI U CpaBHEHUS



JIOTIOJIHUTEIbHBIX MCTOYHUKOB BBLACIATh MH(POPMALMIO, KOTOpas SBJIAETCS NMPOTUBOPEUUBOU
WA MOXeET OBITh HEJJOCTOBEPHOM;

UCITOJIb30BaTh MpPHU BBHINOJHEHUH YUYEOHBIX 3alaHUi HAyYHO-TIOMYJIAPHYIO JIUTEpaTypy
(GU3M4ecKoro coJepXaHus, CIpaBOYHbIC MaTepualbl, pecypcbl ceTu VHTepHeT, BlaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HMHGOpMALMKM U3 OJHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbBIE ITMCHBMEHHBIE M KpaTKHME YCTHbIE COOOHmIeHHs, 0000mas
UH(POPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UUECKOrO COAEp’KaHMs, B TOM 4HUCIE MyOJINYHO
IIPEICTABIIATh PE3YJbTAaThl IMPOCKTHOM WM HCCIENOBATEIbCKON IEATEIbHOCTH, INPU 3TOM
IPaMOTHO HCIOJIb30BATh HM3YyYCHHBIN MOHATUHHBIA ammapar Kypca (HU3HKH, CONPOBOXKIATbH
BBICTYIUICHUE IIPE3CHTALNEM;

IPY BBIIIOJHEHUN YYEOHBIX IIPOEKTOB M UCCIIEAOBAHUM (PU3NYECKUX MPOLECCOB paclpesensTh
00s3aHHOCTM B TpyIIe B COOTBETCTBUM C IIOCTaBIEHHBIMU 33JayaMM, CIEIUTh 3a
BBIMIOJIHEHUEM IUIaHA JAEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN
BKJIAJl B J€ATEIbHOCTb I'PYIIIbI, BEICTPAUBaTh KOMMYHHUKAaTUBHOE B3aWMOJCHCTBUE, NPOSBIAS
TOTOBHOCTb pa3peliaTh KOH(PIUKTHI.

K konny oOyuenus ¢ 9 knacce npeaiMeTHbIE pe3ylbTaThl HA YIiyOJI€HHOM YPOBHE JIOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCYETA, OTHOCUTEIBHOCTh MEXAHHMUECKOTO JIBUKEHUS,
HEBECOMOCTh W TMEpPEerpy3Kd, LEHTP TSDKECTH, MEXaHWYEeCKHe BOJIHBI, 3BYK, MH(pa3Byk u
yIbTPa3BYK, NEKTPOMArHUTHbIE BOJHBI, PEHTT€HOBCKOE U3JyUy€HUE, IIKala 3JeKTPOMAarHUTHBIX
BOJIH, MCTOYHMKH CBE€Ta, OJIM30PYKOCTh M JalbHO30PKOCTh, CIHEKTPhl MCIYCKaHUA U
HOJIOIEHHs], aibda-, 0eTa- M ramMMma-u3iaydeHHs, H30TONbI, SJAE€pHAasT U TepMosiepHas
HHEPreTHKa) U CUMBOJIMYECKUN A3bIK (PU3UKHU NMPH PEILICHUH Y4EOHBIX M MPAKTUYECKUX 3a]a4;

YBEPEHHO pa3nyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSAMOJIMHEHHOE
JBUKEHHE, pAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBU)KEHUE, CBOOOIHOE MaJIeHUue Tell, ABM)KEHUE
[0 OKPY)KHOCTH, B3aUMOJACHUCTBHE Te€Jl, PABHOBECHE MATEPUAJIBHON TOUYKH, PEaKTHBHOE
JBIDKEHUE, HEBECOMOCThb, KoyiebaTenbHOE JABIKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHYX/ICHHbIE KOJI€OaHMs), p€30HAHC, BOJHOBOE ABM)KEHUE (paclpOCTpaHEHHE M OTPAKEHUE
3BYKa, HHTepepeHus U AUPPaKIKs BOJH), MPIMOIMHEHHOE pacCHpOCTpaHEHUE, OTPaKEHUE U
IpeJIOMIIEHUE CBETA, MOJIHOE BHYTPEHHEE OTPayKEHUE CBETA, pa3jiokeHue OeIoro cBera B CIEKTp
U CIOXEHHE CIHEKTPAIbHBIX LIBETOB, €CTECTBEHHAs pPAJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaToro CreKkTpa H3JIy4eHHs) MO ONHCAHMIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh INPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHHH B OKpyXarolieM Mmupe (B
TOM 4Hciie (pU3HUECKUe sIBICHUS B IPUPO/IE: IPUINBHI U OTIUBBL, ABHKeHHE Tu1aHeT CoHeuyHOU
CUCTEMBI, PEAKTHUBHOE JIB)KEHHE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB »KUBOTHBIMHU,
3eMJIETPSACEHNE, CEHCMHYECKHE BOJHBI, IIyHAMH, 13XO0, I[BE€Ta TeJI, ONTHYECKHE SIBICHUS B
npupojie, Ouooruyeckoe JCWCTBUE BHIUMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3Yy4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JY4H, pPaAHOaKTHBHOE
U3IIy4eHUE MPUPOIHBIX MHUHEPAIOB [EHCTBUE pPAAMOAKTHBHBIX H3JIyYCHUH HAa OpPraHU3M
YeJI0BEKa), IPU 3TOM NEPEeBOIUTh MPAKTUYECKYIO 3a/1a4y B y4EOHYI0, BBIJEIATh CYLIECTBEHHBIE
cBOiicTBa (MpU3HAKK) PU3NIECKUX SBICHUI;

OINKCHIBATh M3YYEHHBIC CBOMCTBA TeN M (U3UUECKUE SIBJICHUSA, UCHOJB3Ys (PU3MUECKue
BEJIMYMHBI (CPEIHAS U MIHOBEHHAsI CKOPOCTh Tella IIPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,



IIEPEMEUICHUE TIPU PAaBHOYCKOPEHHOM MPSMOJUHEHMHOM [IBH)KEHUM, YIJIOBash CKOPOCTD,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CUjla TPEHHMs], CHJIa YIPYIOCTH, CUJIA TSKECTH, YCKOpPEHUE
CBOOOJTHOTO TaJICHHs, BEC Tela, HEHTP TSHKECTU TBEPAOTO TEJa, UMITYJIbC TEJId, UMIYJIbC CHIIBL,
MOMEHT CHJIbl, MEXaHHWYecKas paboTa ¥ MOIIHOCTb, NOTEHIMAJIbHAs YHEPrus Tesa, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MIIM, MIOTEHIMAJIbHAS HEPIUs CKAaTOW IPYKUHBI, KHHETUYECKasi YHEPrus,
[I0JIHAs MEXaHW4YecKas 3HEprus, IEepUOoJl U 4YacToTa KOJEOAHWH, MepHoJ MaTeMaTHYecKOoro U
IIPY’KUHHOI'O MAasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA,
[0Ka3aTesb NPETOMIIEHUS] CPefbl), IPU ONUCAHUU NPABHIBHO TPAKTOBATh (PU3MYECKUH CMBICI
UCMOJb3YeMbIX BEJIMYMH, HUX O0003HAue€HUs M eAMHUIBl (U3NYECKHX BEJIMYMH, HAXOIUTH
(opMyIbl, CBS3BIBAIOLINE MAaHHYIO (PU3NYECKYIO BEIWYHHY C JIPYTMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapakTepu3oBaTh CBOMCTBA Tej, (hU3MUYECKHE SIBJICHHUS U IPOLIECCHI, UCHOJIb3Ys 3aKOH
COXPAaHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, NPUHLUI CYNEPHIO3ULUN CHJI, IPUHLIAII
OTHOCHUTENIBHOCTH ['ammies, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS WMIIYJbCa, TEOPEMY O
KMHETUYECKOM 3Hepruu, 3akoH ['yka, 3akOH bepHy/uIM, 3aKOHBI OTPAKEHHSI U IIPEIIOMIICHUS
cBeTa, (opMylly TOHKOH JIMH3BI, IUIAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIElb aTOMHOI'O
A1Ipa, 3aKOHbI COXPAHEHHUs 3apsAI0BOT0 U MACCOBOI'O YMCEN NPU SAEPHBIX pEaKLUsiX, PU ITOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0 MAaTEMAaTHYECKOE BBIPAKCHNUE;

CTPOUTH (PU3MUECKUE MOJIEIN PEaTbHBIX OOBEKTOB, IPOIIECCOB U SBJICHHA, BELICIATH TPU
9TOM CYILECTBEHHbIE U BTOPOCTENIEHHBIE CBOIICTBA OOBEKTOB, IIPOLIECCOB, SBJICHHUH, IPUMEHSTh
du3nueckne MoAeIH Uit OObSICHEHUS (U3NUECKUX MTPOLIECCOB U PELIeHHs yYeOHBIX 3a1ay;

OOBSACHATh (PU3UYECKHE SBJICHUS, MPOLECCHl U CBOICTBA TEJ, B TOM YHCJIE B KOHTEKCTE
CUTyallMil IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, W pelaTh KAadyeCTBEHHBIE 33Ja4d, B TOM
qucie TpeOyIole YUCICHHOTO OLIEHUBAHUS XapaKTePHbIX 3HAUEHUH (PU3HMUECKUX BEIUYHUH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PU3HUECKYIO MOJAEIb, BBISBIATh PUUYUHHO-CIIECTBEHHBIE CBA3U U
BBICTPAaUBaTh JIOTMUECKYIO ILIETIOYKY pacCyXA€HMH M3 2—-3 IaroB ¢ ONOpPOl Ha H3y4yeHHbIE
CBOICTBa (pU3NUECKUX SBJIECHUH, PU3NUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U MOJEIIH;

YBEPEHHO pellaTh pacy€THblE 3a7aydl MO H3y4yaeMbIM TeMaM Kypca (DU3MKH, BBIOMpas
a/IeKBaTHYI0 (M3MYECKYI0 MOJENb, C HCHOJB30BAaHMEM 3aKOHOB U (OPMYJI, CBSI3BIBAIOLINX
¢u3nyecKkue BEIMYUHBI, 3alUCHIBaTh KpPAaTKOE YCJIOBHE U pa3BEPHYTOE pEUICHHE 3a/ayH,
BBISIBJISITH HEAOCTAIOIINE WJIM M30BITOUHBIE JaHHBIE, 0OOCHOBBIBaTH BHIOOP METOAa pPELICHUS
3a/1a4d, MCIOJB30BaTh CIIPABOYHBIE JAHHBIC, MPUMEHATH METOABI aHAIU3a PA3MEPHOCTEW,
UCMOJIb30BaTh TpaMuecKue METOJIbl pelleHus 3a7ad, M[POBOAMTH MaTeMaTHYECKue
npeoOpa3oBaHus U pacuéThl, OLEHUBATh PEATTUCTUYHOCTD MOJTYYEHHOIO 3HaYeHUS (PU3HUECKO
BEJIMYMHBI U OMNpPENesTh pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pelIeHUuU
3a/1a4i;

pacro3HaBarhb Mpo0JIeMbl, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIH (PU3UUECKUX METOJIOB, U
npejiaraTh OpUEHTHUPOBOUYHBIM CrOCOO pelleHus, B OMMCAHWU HCCIEIOBaHMS pPacro3HaBaTh
IIpOBEpSieMOe MPEIOoNIoKEeHHE (TUIIOTe3y), OLEHUBATh MPABHIBHOCTH IOPSJIKa IMPOBEIECHUS
UCCIIEI0BAHNS, UHTEPIIPETUPOBATH IIOJyYCHHBIN PE3YJILTAT;

IPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (U3NYECKUX CBOMCTB TEl
(u3ydyeHue BTOpOro 3akoHa HpIOTOHa, 3aKOHa COXPAHEHUS SHEPrMM, 3aKOHA COXPAHEHUs
UMITyJIbCa, JACUCTBHE 3aKOHAa bepHy/UIM M BO3HMKHOBCHME TOJBEMHOM CHIIBI  KpBLIA,
3aBHCUMOCTh TepuojJia KoJeOaHUil NPYKHUHHOTO MAasATHUKAa OT MAacChl Tpy3a U KECTKOCTU
OPY)KUHBI W HE3aBUCHUMOCTh OT AaMIUIMUTYAbl MajbIX KoJeOaHHWH, MpsIMONHUHEIHOEe
pacIpoCTpaHEHHUE CBETA, Pa3jIoKEHUE OEIoro CBETa B CHEKTP, U3y4EHUE CBOMCTB N300paKeHUs



B TUIOCKOM 3€pKajie¢ W CBOWCTB M300paXCHHs MPEeIMETa B COOMPAOIICH JHH3e, HaOJII0eHUE
CIUIOIIHBIX W  JUHEWYaThIX CIEKTPOB  M3JIydeHHs): (OpMYIHpOBaTH  IMPOBEPSIEMOE
Opearnoiokenue (TUIOTe3y) O BO3MOXKHBIX pe3yjbTaraXx HaONIOIEHHH, CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYyIOBaHHMSA, ONMCHIBATH XOJ OIBITA U
(GopMyIHpOBaThH BHIBOBI;

IPOBOJIUTh NpPU HEOOXOJMMOCTH CEpHUI0 MPSAMBIX HW3MEPEHUH, OIpenenss cpenHee
3HaYCHHUE U3MEPSIEMOM BETMUMHBI U OTPEAEIISIs TOTPEIIHOCTh PE3YIIBTATOB MPSMBIX H3MEPEHHIA,
000CHOBBIBATH BBIOOP CIIOCO0a U3MEPEHHUsI (M3MEPUTEIHHOTO TpUbopa);

IPOBOJUTH KOCBEHHbIE U3MEPEHMsI (PU3MUECKUX BENUUYHMH (CPEAHSISI CKOPOCTh U YCKOPEHUE
TeJa PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO TaieHUs], KECTKOCTD MPY>KUHBI,
KOO(QQHUIMEHT TPEHHUs CKOJIBXKCHHS, MEXaHW4yeckas padoTa M MOIIHOCTb, YacTOTa M MEPUON
KOJIEOAaHUH MaTeMaTHYEeCKOro U MPYKUHHOTO MAaATHUKOB, (DOKYCHOE pacCTOsHUE coOuparolei
JUH3Bl M €€ ONTHYEeCKas CHUJia, PaJMOAKTHBHBIM (OH) C MCIIOJB30BAHMEM AHAJIOTOBBIX HU
u(poBbIX HPUOOPOB: OOOCHOBHIBATH BHIOOP METOAA H3MEPEHMs], IIAHUPOBATh HU3MEpPEHUS,
CaMOCTOSITENIEHO COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, BBIYMCIIATH 3HAUCHUE BEJIUYHHBI U
aHaAJIM3UPOBaTh IOJIYYEHHBIE pE3yJbTaThl, OLEHMBAS IMOIPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX
W3MEPEHU;

IPOBOJUTHh AKCIEPUMEHTAIBHBIE HCCICIOBAHUS 3aBUCHUMOCTEH (PU3MUYECKUX BEITUYHH
(3aBHCHMOCTB IIYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKCHHUHU 0€3 HadyaIbHOH CKOpPOCTH,
3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHMS OT CHUJIbl HOPMAJIBHOTO JaBJIEHHsI, Ieproja KoieOaHui
MaTeMaTHYeCKOro MasiTHUKAa OT JJMHBI HUTH, OINpEJIeIEHUEe YCKOPEHUs CBOOOJHOIO MaJeHMS,
UCCIIIOBAaHNE M3MEHEHHUS BEJIMYMHBI U HANPABIICHUS WHAYKIIMOHHOTO TOKA, 3aBUCHMOCTD yTJIia
OTpakKeHMsI CBeTa OT yIjla MaJeHMs], yria MpeoOMJIEHHs OT yria MaJeHUs CBETOBOTO Jyua,
UCCIIEIOBaHME TPEKOB: U3MEPEHUE SHEPTUHU YACTHILIBI 10 TOPMO3HOMY IyTH (10 hoTOrpadusm)):
COBMECTHO C y4MTeneM (popMynupoBaTh 3a/lauy U TUIIOTE3Y HMCCIEJOBAHHUS, CAMOCTOSTEIHHO
IUIAHUPOBAaTh HCCIIEOBAaHUE, CAMOCTOSITEILHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY,
NPEJCTABIATh MOJNyYeHHBIE 3aBUCHMOCTH (DM3WYECKUX BEIWYMH B BHJE TaOIUIl M TpaduKoB,
OLIEHUBATh MOTPEUIHOCTH, JA€IaTh BBIBOBI 110 pe3yJibTaTaM UCCIIE0BaHMS;

colOuro1aTh MpaBuiia 0€30MMacHOro Tpy/la Mpu paboTe ¢ 1abopaTOpHBIM 00OPYOBAHUEM;

XapaKTeprU30BaTh MPUHIIHIEI JCHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOILIECCOB C OMOPOW Ha WX OMHUCAaHHs (B TOM 4HCIE: COUIAOMETpP, AATYUKU
MIOJIOKEHUS, DPACCTOSHUS M YCKOPEHMs, DPaKeTa, 3XOJOT, OYKH, Mepuckorn, ¢doToanmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, kKamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHHH W HEOOXOMUMbIe (QHU3HMUECcCKue
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMBl M CXEMATUYHBIE PUCYHKH HW3YUEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOIMUYECKHX MPOIECCOB MPU PELICHUH y4eOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparomiei TMH3e;

NPUBOJIUTH MpHUMEpPhl (HaXoIuTh HHGOpPMALKMIO O TMpUMEpax) MPaKTHIECKOro
UCTOJIb30BaHUS (PM3NYECKUX 3HAHWI B MOBCEJIHEBHOM JKM3HU Ui obecnieueHust 6€30MacHOCTH
npu oOpalieHuu ¢ MpuOopaMM W TEXHHUUECKUMH YCTPOHMCTBAMHM, COXpPAHEHHs 310pPOBbI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpY KaloIlel cpesie;

OCYLIECTBIIATh MOUCK HMHpOpManuu Qusnueckoro conepxkanus B MHTepHere,
CaMOCTOSITENIbHO  (OPMYJIHMPYsS  TOMCKOBBI  3alpoc, HAXOIUTh IYTH  ONpEAEICHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOTHUTEIbHBIX
UCTOYHUKOB,;



UCIIOJIb30BaTh TPHU BBIMIOJHEHUN YUEOHBIX 3a/laHuil Hay4yHO-TIOMYJIAPHYIO JUTEpaTypy
($U3MUeCKOro CcoJepXKaHHs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKM W3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MHGOpMAIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3HUECKOTO COAEp)KaHUs, IyOJIMYHO TMPEICTaBIATh PE3YIbTaThl
IPOEKTHOM WJM HCCIIENOBATEIbCKOM JEATEIBHOCTH IIPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBII MOHATUIMHBIN anmapaTt u3y4aemoro pasjesia (U3HKU U COPOBOXK/IATh BBICTYIJICHHUE
npe3eHTaluel ¢ ydéToM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4yacoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnsie IIpakTuyeckue
NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
1.1 dusnka — HayKa o MPUpPoJIe 2
1.2 DOU3NYECKUE BEITUYNHBI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METO/1 TO3HAHMS 2 1
Hroro no pazgeny 8
Pasnean 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHUH BelleCTBA
2.1 CrtpoeHue BemiecTBa 2 1
JIBr>KeHre U B3aUMO/ICMCTBUE YACTHUII
2.2 4 2
BEILIECTBA
23 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pasgeny 7
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe JBUKEHHUE 10 2
3.2 HNuepuus, Mmacca, MIOTHOCTh 9 1
33 Cuna. Buaer cun 15 1 3
Uroro no pazgeny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBnenust TBEPALIMU 5 2




TCI1aMU, X KUJAKOCTAMHU U ra3aMu

4.2 JlaBieHune »KUIKOCTH 6
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe J)KUJKOCTH U Tra3a Ha 1 3
MOrpy>XEHHOE B HUX TEJIO
Hroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH
5.2 [IpocThie MeXaHU3MBI 2
5.3 MexaHnueckas SJHEPTUS 5
Hroro no pazgeny 19
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 4
Hroro no pazneny 4
Peseps 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 6
1.2 TeruoBbie MPOIECCHI 32 1 4.5
1.3 PesepBHoe BpeMs (BXOJHOM MOHUTOPHHT)
1.4
1.5 0
Hroro no paszneny 39
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
)1 DneKTpudecKue 3aps/bl. 3apsoKeHHbIE Tea 9 !
’ U UX B3aUMOJIEUCTBUS
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 30 1 7
2.3 MarHuTHbIE SIBIICHUS 10
24 DNEeKTpOMAarHuTHas NHIAYKIHS 7 1
Uroro no pazgeny 58
Pa3nea 3. [loBTOpuTEe1bHO-0000 1AM I MOYJIb
3.1 [ToBTOpUTENTEHO-0000IIAFOIIIHI MOTYITH 5 2
PesepBHOE Bpems
Uroro no pazgeny 5 >
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 16.5




ITOYPOYHOE INTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

dusuka — HayKa o Inpupoze. AsneHus
MPUPOABI

dusznyeckue SABICHUS

®u3nyecKne BeINYrHbL. Pa3MepHOCTb.
®dusznyeckue npudopsl. [lorpemHoctu npu
MIPSIMBIX U3MEPEHUAX

Ypok-uccnenosanue "M3mepenue
JIMHENHBIX pa3MepOB T€J U MPOMEKYTKOB
BpemMeHH"

JlaGopatopHnas pabora "H3mepenue
00BbEMa )KUIKOCTH M TBEPIOTO Tena"

JlabopaTtopHas pabota "OnpeneneHue
pa3MepoB MalbIX Te. MeTtoa panoB"

Meroasl HaydyHOTrO Mo3HaHus. OnucaHue
(bu3MYECKUX SIBICHUN C TTOMOIIBIO
MoJelIen

VYpok-uccnenosanue "lIpoBepka runoTessl:

JAbHOCTh MOJETa MIapuKa, MyIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIe
BbICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,




JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIECTBA

10

11

12

Jlaboparopnas pabota "OrneHka auamerpa
aToMa METOJIOM PSAOB (C UCTIOIB30BAHUEM
dotorpaduii)"

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO pacuIupeHus ra3oB. OMbITH O
O0OHAPYKCHHIO JICUCTBUS CHIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBmxenue yactuil Beuiecta. quddysus.
BbpoyHoBckoe nBukeHuE

13

Ypoxk-uccnenoanue "Habmonenue u
00BsiCHEHNE OPOYHOBCKOTO IBUKEHHS U

i dysun”

14

15

16

BzanmoeiicTBre YacTHIT BEIeCTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC
ArperatHble COCTOSIHHSI BEIIECTBA.

OcoOEeHHOCTH arperaTHbIX COCTOSHUM
BOJbI

Mexanunueckoe auxenue. [1yTs,
TPaeKTOPUS, IEPEMEILLICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nerkeHne. CKkopocTh

18

HaxoxeHue ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JIBKEHUH

19

JlaGopatopHnas pabora "Onpeznenenue
CKOPOCTHU PAaBHOMEPHOTO ABUKEHUSA"




I'paduku npsAMOIMHEHHOTO PABHOMEPHOTO

20
JBUKCHUS

)1 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctu"
JlabopaTopHas pabora "OnpeneneHue

22 CPEIIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM IIapUKa M0 HaKJIOHHOM iockocTh"

” OTHOCUTENBHOCTH ABMKEHUS. ClOXKeHHe
CKOpPOCTEH Mpu napaiieIbHOM ABHKEHUN
[Tonmy4yenue u ananus rpauKkoB

24 3aBUCUMOCTH IIyTHU U CKOPOCTH JIBUKECHUS
OT BPEMEHHU
Pemenue rpaduueckux 3amaad no Teme

25 "Mexanuka. PaBHomepHoe
MPSIMOJIMHEIHOE JIBIKEHME"

26 SIBneHne nHEpUUU. 3aKOH UHEPLNU
B3aumozeiicTBue Ten kak npuynHa

7 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYMATENbHOM JBUKEHUU

)3 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOJIEUCTBUIO TEN"

29 [IimoTHOCTB BewiecTsa

30 JlabopaTtopHas pabota "OnpeneneHue
IJTIOTHOCTHU TBEPIOTO Tema"

31 Pemenue 3anau no teme "Macca Tena.
IImoTHOCTE BemecTBa"

32 Cwmecu u ciiasbl. [loBepxHOCTHasA u




JIMHEWHAS TUIOTHOCTD

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "®u3nkKa — HayKa O MPUPOJIE.

33 [TepBoHavanbHbIE CBeIeHUsT 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

Kontponbnas padota no teme "dusnka —

34 Hayka o npupoae. [leppoHayanbHble
CBEICHUSI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMH BelecTBa. MexaHuka"

35 Cuna. SIBnenue tsarorenus. Cuia TSKeCTH

36 N3o6pakenue cui. Pemenue 3amaq mo
teme "OnpeneneHne CUibl TSHKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cui. JluHamomerp
VYpok-uccnenosanue "Habmogenue

39 M3MEHEHHUS CKOPOCTH MpPHU
B3aUMOJCHCTBUU TeN"

40 Pemenue 3ampau no reme "Cuna ynpyrocrtu.
Bec rema"

JlaGopatopnas pabdora "OnbIThI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (1edopMaliiu) Ipy>KUHbI OT
IIPUJIOKEHHOM CHJIBI"

42 Cwuita TpeHus

43 Cnosxenue cuil. PaBHosieiicTByoIIas cuila

44 Pemenue 3anau no teme "CrnoxeHue cui.

PaBHogelicTByrOmas cuna"




Permtennie 3agaud mo reme "B3anmoiencTeiie

s ten. Cuibl B MeXaHuke"
Pemenue 3amau no reme "Cuia TpeHus".

46 Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"
Jlaboparopnas pabota "OnBbITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTH CHJIBI

47 TPEHUS CKOJIbXKEHHUS OT CHJIBI JaBJICHUS U
XapakTepa COIpHUKacaroInXcs
noBepxHocren"”

43 Permrenne 3agau mo teme "B3aumonenicTsue
ten. Cuiel B MexaHuke"

49 KonTponbnas pabota mo Teme
"B3zanmonenicTBue Tema"

50 JlaBieHue TBEPIBIX Tel

51 Ypok-3kcnepumenT "Crnocoosl
onpeereHus JaBieHus: TBepAoro tena'

5 Ypok-uccnenoBanue "3aBUCUMOCTh
JaBJIEHUA ra3a oT TemrepaTypsl”

53 JlaBneHue XUIKOCTEH U ra30B. 3aKOH
[Tackans

54 [THeBMaTHYECKHE YyCTPOUCTBA

55 3aBHUCHUMOCTD JaBJICHUS KUIAKOCTH OT
TITyOUHBI

56 I'mppocraTnyeckuii napamokc

57 Ypoxk-tipoekt "M3ydenue coodmaronmxcs

cocynoB"




VYpoxk-konpepenuus "['mapaBianueckue

58 "
MEXaHU3MBI

59 Hcnonp30BaHne BBICOKHX JaBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenne 3agau mo teme "JlaBinenue
JKuaKoctu"

61 ATmocdepa 3eMiH U IPUYKHBL e€
CYIIECTBOBaHMUS

6 VYpok-uccnenosanue "l[IposiBienue
neiicTBusl atMocepHoro naBieHus"

63 W3mepenue atMocepHOro JaBiaeHuUs.
OmnbiT Toppuueniu
3aBUCUMOCTb aTMOC(HEPHOTO TaBIEHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! s
U3MEpEHUsl aTMOC(EPHOTo JAaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHE Ha Pa3IMYHbIX BHICOTAX

66 BritankuBatomas cuna. 3akoH Apxumena

67 Pemenne 3amau mo teme "3akoH
Apxumena"
VYpok-uccnenoBanue "IKCIEpUMEHTAIBHOE

68 oOHapyKeHHEe JeHCTBUS KUIKOCTH U ra3a
Ha [IOTPY>KEHHOE B HUX TeJo"
JlaGopatopHnas pabota "Onpeznenenue

69 BBITAJIKABAIOLICH CUIIBI, IEUCTBYIOIIECH HA
T€J0, IOTPYKEHHOE B )KUJKOCTBD"

70 [InaBanue ten

71 JlabopaTtopHas pabora "HccienoBanue




3aBHCHUMOCTH Beca Tejia B BOjIe OT 00beMa
MOrPY>KEHHOM B KHUJKOCTh 4acTH Tena"

72 Bosnyxomnasanue. [inaBanue cynos

7 Pemrenue 3agaud mo reMme "3akoH
Apxumena. YcioBus 1jiaBaHus ten'
Pemenue 3agau mo teme "JleiicTBue

74 YKUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teso"
Ypok-nipoekt "KoHCcTpynpoBaHue

75 apeoMeTpa WM JIOJIKU U ONIPEACIICHUE
Ipy30M0AbEMHOCTH"
[ToaroroBka K KOHTPOJIBHOM paboTe MO

76 Teme "JlaBieHue TBEpAbIX Tell, KUIKOCTEN
H Ta3oB"

77 KonTtponbHas pabora o teme "/laBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U ra3oB"”

78 Mexannueckasi pabota

79 MoIIHOCTE

20 Pemenue 3amau Ha onpeneneHue paboTh U
MOIIIHOCTH

81 PaGoTa cuibl TSKECTH M CUJIBI TPEHUS

%) Pemenue 3agay mo teMme "Paborta cuiabl
TSDKECTU U CUJIBI TpeHus"

23 Ypoxk-uccienopanue "Pacuyér MOIIHOCTH,
pa3BUBaEMOM MpHU NMOBEME MO JeCTHUIIE"

84 [IpocTbie MeXaHU3MBI

85 MowmeHnT cuisbl. [IpaBuno MOMEHTOB




Jlaboparopnas pabota "M3ydueHue nmpaBuiia

86 phlyara JJis MoJABHKHOTO M HETIOABHKHOTO
6510K0B"

87 "3o10T0€ NpaBuiIo" MEXaHUKU

28 Ypoxk-nipoekT "IIpoekTupoBanue
MOJIMCIIACTOB € 33JJaHHBIMU MapaMeTpamu”
Ypox-koudepenuus "[IpocTeie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranu3max"

90 KoaddumnmenT mone3noro neicTBus
MIPOCTBIX MEXaHU3MOB
Jlaboparopuas pabota "Onpenenenue

91 KIIJI mnogBM>KHOT'O M HETIOABMYKHOTO
0J10KkOB"

0 Mexanunueckas sHeprusi. Kunernueckas u
MOTEHIIUATbHAS YHEPTUS

93 3aKOH COXpaHEHHs] MEXaHMYECKON YHEPIUU
VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE

94 ornpeeNieHue N3MEHEHUSI KWHETHYECKON 1
MTOTCHIIMATHLHOW YHEPTHH MPU CKATHIBAHUU
TeJa IO HAKJIOHHOM IJIOCKOCTH"

95 [ToaroroBka Kk KOHTPOJILHOU paboTe MO
teme "Pabota u MomHOCTh. DHeprus"

96 KonTponbhas padbota no teme "Pabota u
MOIIHOCTb. DHeprus"

97 Pabota ¢ Tekcramu o Teme
"MexaHnuyeckoe aBHKeHue"

98 Pabota ¢ Tekcramu o teme "CtpoeHue




BemecTBa" PaboTa ¢ TekCTaMu 110 TeMe
"Cunel B ipupoje
99 Pabota ¢ Tekctamu 1o Teme "JlaBiaeHue |
TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"”
Pabota c Tekctamu 1o Teme "DHeprus”
100 Pabota c rekctamu o Teme "[Ipoctrie 1
MEXaHHU3MBbI"
101 Peseps. BMP 1
102 Peseps. MpomerKyTouHas aTTecTaums 1
OBILIEE KOJIMYECTBO YACOB I10 102 73

I[TPOT'PAMME




8 KUIACC

Ne

n/
n

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

Kourtpous
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jlara
U3y4YeH  JJIeKTPOHHBbIe HU(POBHIE 00pa3oBaTebHbIE PeCypPChl
usi

OcHoBHBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHUH U UX
OIIBITHBIE
MIOATBEPKICHUS

Macca u pazmep
aTOMOB M MOJIEKYI

Mopaenu TBEpIOTO,
JKUIKOTO U
ra3000pa3HoOro
COCTOSIHUM
BeEllIeCTBA

Ypok-
KOH(EpeHIIHs
"Kpucrammmuecku
€ 1 aMop(HbIE
tena. I'paden.
ITonyuyenue
HCKYCCTBEHHBIX
anMaszoB"

https://disk.yandex.ru/i/sRzZUK y5YshzfA

CMmaynBaHue "

https://disk.yandex.ru/d/dO1UPnUB2HQ3vyg



https://disk.yandex.ru/i/sRzUK_y5YshzfA
https://disk.yandex.ru/d/dO1UPnUB2HQ3yg

KanuUIIPHOCTb.
[ToBepxHOCTHOE
HaTSKCHHE

https://disk.yandex.ru/d/lkcafRI-KYgehA

Tennosoe
paclpeHue u
CcoKaTHe

Temosoe
JBH>KEHUE.
Temneparypa.
TemneparypHsie
[IKaJIbI.

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://disk.yandex.ru/i/suhY57ZrVZgB Pw

10

Bnytpennss
SHEpPrus u
CIOCOOBbI €€
M3MEHEHUS

Bunet
Teronepe1ayn
Ypok-
KOH(epeHIHs
"Ucnonbs3oBanue
TETJIOBBIX CBOWCTB
BEIIIECTB U
MaTepuaioB B
LeJsIX
sHEprocOepereHN

s

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

11

KomnuectBo
TEILIOTHI.
VnenpHas

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/



https://disk.yandex.ru/d/lkcafRI-KYqehA
https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://disk.yandex.ru/i/suhY5ZrVZqB_Pw
https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

TCIIJIIOEMKOCTD

12

13

14

Pacuer
KOJIMYECTBA
TEIUIOTEHI,
HEOOXOIMMOTI0
JUTsL HarpeBaHuUs
Tella WIH
BBIJIETISIEMOTO
TEJIOM IIPH
OXJIAXKICHUH

YpaBHeHue
TEIJIOBOTO
OaaHca.
TemnooOMeH u
TEIUIOBOE
paBHOBecue. 3aKOH
Hrrorona—
Puxmana

JlaGopatopHas
pabora
"HccnemoBanue
SIBIICHHSI
TeII000MeHa Ipu
CMEIITMBAaHUA
XOJIOJTHOU U
ropsiueit Boabl"

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

15

Pemrenue 3amad mo
TEME
"TemooOMeH u



https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

TEIJIOBOE
paBHOBecue"

16

17

JlaGopaTopHnas
pabora
"Onpenenenue
KOJIMYECTBA
TEIUIOTHI,
MOJIy4EHHOTO
BOJIOH TIpH
TEII000MEeHeE ¢
HarpeThiM
METATUICCKAM
HUIMHIPOM"

IInaBnenue u
OTBEp/ICBaHUE
KPUCTAIUTUYECKUX
BCIIIECTB.
VaenpHas TemioTa
IUIABJIEHHS

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

18

Pemenue 3agad mo
teMe "IlmaBinenne
Y OTBEpJICBAHHE
KpI/ICTaJ'IJ'H/I‘-IeCKI/IX

Ten"

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

19

JlaGopatopHas
paborta
"Onpenenenue
YAETbHOM TETIOThI
IJIaBJieHus apaa"



https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

20

[IpakTukym o
PELICHNUIO 3a/1a4 Ha
IUIABJICHUE U
OTBEpACBaHUE

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

21

[TapoobpazoBanue
Y KOHJICHCAITHSI.
Hcmapenue

https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/

22

23

Kunenwue.
VaenpHas TemioTa
napooOpazoBaHMsL.
3aBUCHMOCTD
TEeMIIEPATypPhI
KHUIICHHS OT
aTMOC(epHOro
JIaBIICHUS

Pemenne 3amad mo
TEME
"ITapoobpazoBanu
€ U Kumnenue"

https://resh.edu.ru/subject/lesson/1542/start/

24

Ypok-
HCCIIEOBAHUE
"OOBbsCHEHHE
3aBUCHMOCTH
TeMIIepaTypbl
KHAIIEHHUS OT
naBneHus"

25

HacrwimeHnHsIn u
HEHACBINIEHHBIN
nap. BiiaxxHocts

https://resh.edu.ru/subject/lesson/1542/start/



https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://videouroki.net/razrabotki/fizika/presentacii-3/8-class/
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/1542/start/

BO3/yXa

26

27

Bnaxnoctn
BO3/yXa U €€
HU3MEpPEHHE.
JlaGopaTopnas
pabora
"OnpeneneHue
OTHOCHTEIIBHOM
BJIQYKHOCTH
BO3ayXa"
Pemenne 3amad mo
Teme "BnaxxHocTs"

0.5

https://disk.yandex.ru/i/yIp6tAwS5GJ260A

https://disk.yandex.ru/d/JdUzhyendY gkXg

28

Pemenue 3agau u
aHaJIU3 CUTYyaluH,
CBSI3AHHBIX C
SABJICHUSMHU
HCTIapeHus U
KOHJICHCAIIUU

29

DHeprus TOIINBA.
VaenpHas Temnora
CropaHus

https://resh.edu.ru/subject/lesson/1542/start/

30

31

[TpunIUTIBI
pabOTHI TETUIOBBIX
IBUTATEIIE

[TapoBast TypOuHa.
JIBurareinb
BHYTPEHHET O
CrOpaHUsI

https://resh.edu.ru/subject/lesson/1542/start/

https://resh.edu.ru/subject/lesson/1542/start/

32

KII/] TermoBoro

https://resh.edu.ru/subject/lesson/1542/start/



https://disk.yandex.ru/i/yIp6tAw5GJ260A
https://disk.yandex.ru/d/JdUzhygndYqkXg
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/1542/start/

JIBUTATEII

33

34

Pemrenue 3amad mo
teme "KIIJ]
TEILJIOBOT'O
nBurareis"”
Ypok-
KOH(EpEeHIIHS
"TennoBele
JIBUTATEIIN U
3alIuTa
OKpYy>Karoleu
cpeant"

35

36

37

Tenuosle noTepu
B TEIJIOCETSX

3aKOH COXpaHEHMS
Y TIpEBpAIICHUS
SHEPTUH B
MEXaHHYECKUX U
TEIJIOBBIX
rporieccax
IloaroroBka k
KOHTPOJIBHON
pabote 1o Teme
"TennoBkle
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BenecTna"




38

39

40

KoHntposbHas
pabora 1o Teme
"TemnoBeie
SIBJICHUS.
Hsmenenue
arperaTHbIX
COCTOSIHUM
BenecTna"

DJeKTpu3anus
ten. JIBa pona
3apsioB

Ypok-
HCCIIeTOBaHNE
"ccnemoBanue
CII0CO00B
Pa3IUYHBIX
BEIIECTB
Had’JIEKTPU30BHIBAT

pes"

https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

41

42

B3aumonaelictBue
3apsKEHHBIX TEl.
3akon Kymnona

DnexTpuueckoe
ToJIe.
HanpsxénaocTs
IIEKTPUYECKOTO
nosst. [Ipuniun
CYIIEPIO3ULINH
JNEKTPUYECKUX

https://disk.yandex.ru/i/Tp0e69rvXhmBng

https://www.youtube.com/playlist?list=PLHY ZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe



https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://disk.yandex.ru/i/Tp0e69rvXhmBng
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe

noJyieir

43

Hocurenun
INMEKTPUUIECKUX
3apsi/ioB.
DOnemMeHTapHbIN
3apsna. CtpoeHue
aToMa

https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-
po-fizikie-eliektrodinamika/2/

44

45

46

47

48

3aKOH COXpaHEHUS
AIIEKTPHYECKOTO
3apsna
IIpoBogHuUKH,
JIURJIEKTPUKU U
MOJTYTIPOBOTHUKH
Ypox -
KOH(epeHIHs
"OnexTpuzanus B
IIOBCEIHEBHOU
KUZHH"

Pemenue 3amau
"3aKoH
COXpaHEHUs
3apsa”
DNEeKTPUUYECKU
TOK. McTOUHMKH
AIEKTPUUYECKOTO
TOKa

https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-
po-fizikie-eliektrodinamika/2/

https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

https://www.youtube.com/playlist?list=PLHY ZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

49

Ypok
HCCIIeIOBAaHHE
"JlelicTBUE



https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe

ANEKTPUYECKOTO
oJIg Ha
MIPOBOJHUKHU U
TUBTIEKTPUKU"

50

DNeKTpUUECKUI
TOK B METaJljIax

https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-
po-fizikie-eliektrodinamika/2/

51

52

DNEeKTpUYECKUI
TOK B JKMJIKOCTSIX U
raszax

DnekTpuyeckas
1enb

https://disk.yandex.ru/i/3ZAl7uoiEJpuaw

https://www.youtube.com/playlist?list=PLHY ZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

53

Cuna Toka.
Amniepmerp

https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-

po-fizikie-eliektrodinamika/2/

54

55

DneKkTpuyYecKoe
HarpsDKEHUE.
BonbsTmeTp

JlaGopatopHas
pabota "COopka u
UCIIBITAaHHE
AJIEKTPUYECKON
IETH MTOCTOSTHHOTO
ToKa"

https://www.youtube.com/playlist?list=PLHY ZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

56

3aBHCHUMOCTh
CHJIBI TOKA OT
HaIpsHKEHUS.
3axod Oma s
y4acTKa I1enu

https://www.youtube.com/playlist?list=PLHY ZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

57

Jlaboparopuast



https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://disk.yandex.ru/i/3ZAl7uoiEJpuaw
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe

pabora
"UccnenoBanue
3aBUCHUMOCTH
CHJIBI TOKA,
MIPOTEKAOILIETO
gepes pe3ucTop, OT
HaNpsDKCHUS Ha
pesucrope u
COIIPOTHBIICHUS
pesuctopa"

58

DNeKTpruYecKoe
COIPOTHBIICHUE.
VYnenbHOE

COIPOTHBIICHUE

https://www.youtube.com/playlist?list=PLHY ZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

59

JlaGopaTopHas
paborta
"Onpenenenue
YEIBHOTO
COIIPOTHBIICHUS
MPOBOJIHMKA"

60

Pemrenue 3amad mo
TeMe
"DJIeKTpUIECcKOoe
COTIPOTHUBJIICHHE.
VYnensHOE
COINpoTHBIIEHUE"

61

Pemrenue 3agad mo
TeMme "3akoH Oma"

62

IlocnenoBaTennLHO

https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-



https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/

€ U MapajljyiCJIbHOC
COCIUHECHUA
IIPOBOAHHUKOB

po-fizikie-eliektrodinamika/2/

63

64

65

JlaGopaTopnas
pabota "IIpoBepka
npaBuiIa
CIIOKEHHUSI
HanpsHKEHUN Mpu
MOCJICIOBATEIIHHO
M COE/IMHEHHUH
JIBYX PE3UCTOPOB"

Pemenue 3agay mo
TeMe
"ITocaenoBaTenbH
oc u
napajuieIbHOe
COEMHEHHS
MIPOBOJAHUKOB"

JlaGopatopHas
pabota "[IpoBepka
TIpaBUJIA JUISl CHITBI
TOKA TPH
napajuieIbHOM
COCMHECHUHT
pe3uctopos”

https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe

66

Pemrenue 3agad Ha
MPUMEHEHUE
3akoHa OMma s
Pa3IMYHOTO



https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe

COCIMHCHUA
IIPOBOAHHUKOB

67

O/ACu
BHYTpPEHHEE
COMPOTHUBIICHUE
HCTOYHHUKA TOKA.
3axon Oma mis
HOJIHOW LIenn

https://disk.yandex.ru/i/FiWirvKX-dahVA

68

69

70

71

Pemenne 3amad mo
teme "DJIC,
BHYTpEHHEE
COMPOTHUBIICHUE
HCTOYHHKA TOKA.
3akoH Oma 11
MOJHOH nenn"

JlaboparopHnast
pabota
"Onpenenenune
OJIC n
BHYTPEHHETO
COITPOTUBJICHUA

UCTOYHUKA TOKA"

[IpaBuna
Kupxroda.
Pemenue 3amad.
PabGoTa
3JIEKTPUYECKOTO
TOoKa. MOIITHOCTH
3JIEKTPUYECKOTO

https://disk.yandex.ru/i/GEqV g6 1 {fPXErrw

https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-
po-fizikie-eliektrodinamika/2/



https://disk.yandex.ru/i/FjWirvKX-dahVA
https://disk.yandex.ru/i/GEqVg61fPXErrw
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/
https://videouroki.net/video/fizika/vidieouroki-rieshieniie-zadach-po-fizikie-eliektrodinamika/2/

TOKa

72

JlaGopaTopHas
pabora
"Onpenenenue
paboThI U
MOIIHOCTH
AJIEKTPHUECKOTO
TOKa"

73

3akon Jxoys-
Jlenna.
[TorpeOuTenu
ANEKTPUUYECKOTO
tToka. KopoTkoe
3aMbIKaHUE

https://resh.edu.ru/subject/lesson/1542/start/

74

Pemnrenue 3anau
"3akon [xoynsd -
Jlenma"

75

76

Ypok-
KOH(EpEHIIHs
"OOBsicCHEHHE U
TTPUHIIHIT
JEUCTBUSA
JOMaITHUX
ANIEKTpOHArpeBare
JTBHBIX TPUOOPOB"
IloaroroBka x
KOHTPOJIBHOU
pabote mo Teme
"DnexTpuueckue

https://resh.edu.ru/subject/lesson/1542/start/



https://resh.edu.ru/subject/lesson/1542/start/
https://resh.edu.ru/subject/lesson/1542/start/

77

3apsiJibl.
3apsiKEHHbIE Tella
1 UX
B3aUMO/ECICTBHUA.
IlocTosHHEIN
BJIEKTPUYECKHUI

TOK"

KonTponbnas
pabora 1o Teme
"DreKTpuUecKue
3apsibl.
3apsKeHHbIE Tela
U UX
B3aUMO/JICVCTBUS.
[TocrossHHBIM
AIEKTPUYECKHUI

TOK

78

ITocTossHHBIC
MAarHUTEL
MarauTHoOe moJje
3eMJIH U ero
3HA4YEHME JIIIS
JKM3HH Ha 3eMiie

https://iu.ru/video-lessons?predmet=fizika klass=8 klass

79

Ypok-
UCCIIEJOBaHNE
"N3y4yenue
MarHuTHOT'O I10JIA
IIOCTOSHHBIX
MarHuTOB IIPU UX



https://iu.ru/video-lessons?predmet=fizika%20klass=8_klass

80

00beINHEHNH U
paszieNIeHUN.
Busyanuzanus
I1OJISI TTOCTOSIHHBIX
MaraHuToB"

OmnsIT Opcrena.
MarsuTHOe noje
3JIEKTPUYECKOTO
TOKa

https://iu.ru/video-lessons?predmet=fizika klass=8 klass
https://www.youtube.com/playlist?list=PL HY ZenZgOFRmkxDtN1

LoaHm2IaD1axvOe

81

82

83

OmneiT Amnepa.
MarnuTHO€ 1osue
KaTYLIKHA C TOKOM.
IIpumMeHeHue
3JIEKTPOMATrHUTOB
B TEXHUKE

Cuna Amnepa u
OmpecIIeHUE eé
HaIpaBJICHUS.
Pemenue 3amau no
teme "Cuia
Amnepa u
OIpeJieIIeHnE €€
HaIpaBJICHUS.

DNEeKTpOoABUTATEND
IIOCTOSHHOTO TOKA.
Hcnonns3oBanme
AJICKTPOJIBUTATEIIE
i B TEXHHYCCKHUX
YCTpOMCTBAX U HA

https://disk.yandex.ru/t/EEwTyHcB-471FA

https://iu.ru/video-lessons?predmet=fizika klass=8 klass
https://www.youtube.com/playlist?list=PLHY ZenZg0FRmkxDtN 1

LoaHm2IaD1axvOe



https://iu.ru/video-lessons?predmet=fizika%20klass=8_klass
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://disk.yandex.ru/i/EEwTyHcB-471FA
https://iu.ru/video-lessons?predmet=fizika%20klass=8_klass
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe
https://www.youtube.com/playlist?list=PLHYZenZg0FRmkxDtN1LoaHm2IaD1axvOe

TpaHCIopTe

84

JlaGopaTopHas
paborta "U3ydenue
JEUCTBUSA
MarHMTHOTO TIOJIS
Ha TIPOBOJIHUK C
TOKOM"

85

Ypok-
KOH(epeHIIHS
"[IpakTueckoe
IIPUMEHEHNE
ANEKTPOABUTaTEIE

Hn

u

86

Pemenue 3agau
"KHI[
BJIEKTPOJIBUTATEINS

87

JlaboparopHnast
paborta
"N3mepenue KI1]
ANEKTPOABUTATEND
HOM yCTaHOBKH"

88

OnsiTel Dapajes.
3aKkoH
AJEKTPOMAarHuTHO
Y UHAYKIUH.
IIpaBuio Jlenuna

https://iu.ru/video-lessons?predmet=fizika klass=8 klass

89

Ypok-
UCCIIeIOBaHKE



https://iu.ru/video-lessons?predmet=fizika%20klass=8_klass

90

91

92

"UccnenoBanue
H3MEHEHUI
3HAYEHUS U
HaIpaBJICHUS
HWHIYKIIHOHHOTO
TOKa"

Pemenue 3agay mo
TeMe "3aKoH
AJICKTPOMArHUTHO
1 MHIYKIUU.
[IpaBuno Jlenna"
DIIEeKTPOTreHEPaToOP
. CrtocoOmI
MOJTy4eHUsI
ANEKTPOIHEPTHH
Ypok-
KOH(epeHIHs
"DIIeKTpOCTaHIUH
Ha
BO300HOBJISIEMBIX
HCTOYHHKA
SHEPTHUH.
[Tpobnembr
9KOJIOTHHU.
TonnuBHbBIE
3JICMEHTBI U
aNeKTpoMoOmIH"

https://disk.yandex.ru/d/4pn-xXtjJjmiWg

https://disk.yandex.ru/i/ EGGFrTBtXWHS8YQ

93

IloaroroBka x
KOHTPOJIbHOU



https://disk.yandex.ru/d/4pn-xXtjJjmiWg
https://disk.yandex.ru/i/EGGFrTBtXWH8YQ

pabote mo Teme
"DNeKTpOMarHuTH
b€ sIBJICHUS"

94

KoHntposbHas
paborta
"DJIeKTPOMarHuTH
bI€ sIBJICHUS"

95

Pabora ¢ Tekctamu
10 TEME
"TemnoBbie
sBIeHHUT"

96

Pab6ora ¢ Tekcramu
o TeMe
"DreKTpuUecKue
3apsIbl.
3apsKeHHbIE Tela
17870'¢
B3auMoeiicraue"

97

Pa6ora ¢ Tekctamu
110 TEME
"TlocTOAHHBIH
ANEKTPUYECKHUI

TOK

98

PaboTa ¢ TexcTtamu
110 TEME
"MarauTHbIe
SABJICHHUS"

99

Pabora ¢ Tekcramu
10 TEME




"DJIeKTPOMarHuTH
as UHAyKIus"

PesepBHOe Bpemst
100  (BxomHOM
MOHUTOPHHT)

PesepBHOE Bpems
101  (mpomeXyTOYHBII
MOHHUTOPHHT)

PesepBHOE Bpems

102
(BIIP)

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

16.5




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. ®usuka.7xnacc: Kabapaua O.0., ®usuka. 7 ki.: ydeOHUK [U1s1 001meoopa3oB.yup.: (OI'OC).
[Ipocsemenue-2021.

2. ®usuka. 7 knace: 'enaenmreiin JI1.O., Komkuna A.B., bynarosa A.A., Kopuunses U.H. nox
pen. B.A. Opinosa :bunom-2020.

3. ®usuka. 8 knacc: Kabapaun O.®D.: (OI'OC)-IIpoceemenue 2021.

4.®usuka. § xnacc:I'ennenmreiin JI1.O., Komkuna A.B., bynatoa A.A., Kopauises U.H. non
pen. B.A. Opnosa: yueOnuk B 2-yx gactsx: (PI'OC)-bunomJIaboparopus 3nanmii-2020.
5.0usuka. 8 kmacc: bemara B.B., JlomauenkoB W.A., IlaneOpatner HO0.A.: (PI'OC)
[Ipoceemenne-2021.

6.Mapon A.E., Coopnuk BorpocoB u 3anad. 7 k1/ A.E. Mapon, E.A. Mapown, C.B. ITo3oiickuii.-
M: ipoda, 2020.

7.Mapon A.E., Coopauk BornpocoB u 3aad. 8 kii/ A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii.-
M: ipoda, 2020.

8. Ileppiukun .M., UBanoB A.., I'yrtHuk E.M. IlerpoBa M.A. «®u3uka. 7 knaccy. «dusuka.

8 Kaccey.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. ®usuka.7xnacc: Kabapaun O.®., Ousnka. 7 k.. yueOHUK ajisi 001meodpaszos.yup.: (PI'OC).
[Ipoceemenne-2021.

2. ®uzuka. 7 knacc: ['enpenmreiin J1.O., Komkuna A.B., bynatoBa A.A., Kopuunses M.H. non
pea. B.A. Opnosa :bunom-2020.

3. ®usuka. 8 knacce: Kabapaun O.D.: (PI'OC)-IIpocsemenne 2021.

4.®Puzuka. § xknacc:I'ennenumreiin JI1.O., Komkuna A.B., bynatosa A.A., Kopuwises U1.H. mnox
pea. B.A. OpnoBa: yueOHuk B 2-yx yactsax: (PI'OC)-bunomJlaboparopus 3nannii-2020.
5.0uszuka. 8 wmacc: bemara B.B., JlomauenkoB W.A., Ilamebpatie 1O.A.: (DPI'OC)
IIpoceemenne-2021.

6.Mapon A.E., Coopuuk BonpocoB u 3agau. 7 k1/ A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii.-
M: Jipoda, 2020.

7.Mapon A.E., Coopuuk Borpocos u 3agau. 8 ki1/ A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuii.-
M: Jipoda, 2020.

8. Ileppiikun .M., UBanoB A.U., I'ytHuk E.M. IletpoBa M.A. «®u3uka. 7 kinace». «Pu3uka.

8 Kace».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

DnekmpoHHble peccypcol -7 KAAcc:



http://xn----ptbfbdrp4d3cf.xn--plai/fizika

https://www.youtube.com/watch?v=Dng454iK Y bk&t=0s&index=10&list=P1. 4 XeQGSgBHW-
vsMemlly6YBpdbl HpwuH]1

https://www.youtube.com/watch?v=OHS5UN-AZ{Qc&t=0s&index=9&list=P1. 4 X eQGSegBHW-
vsMemlly6YBpdblHpwuH]1

https://www.youtube.com/watch?v=BcN-08nL.OXs&list=P1.4XeQGSeBHW-
vsMemlly6YBpdbl HpwuH 1 &index=8&t=0s

https://videouroki.net/razrabotki/fizika/presentacii-3/9-class/

https://iu.ru/video-lessons?predmet=fizika

AnexmpoHHble peccypcsl -8 K1acc:
https://www.youtube.com/watch?v=Dng454iK Y bk&t=0s&index=10&list=P1. 4 X 2QGSgBHW-
vsMemlly6YBpdbl HpwuH1

https://www.youtube.com/watch?v=OHS5UN-AZ{Qc&t=0s&index=9&list=P1. 4 X eQGSegBHW-
vsMemlly6YBpdbl HpwuH1

https://www.voutube.com/watch?v=BcN-08nL.OXs&list=P1.4XgQGSeBHW-
vsMemlly6YBpdbl HpwuH 1 &index=8&t=0s

https://videouroki.net/razrabotki/fizika/presentacii-3/9-class/

https://iu.ru/video-lessons?predmet=fizika



http://я-школярик.рф/fizika
https://www.youtube.com/watch?v=Dnq454iKYbk&t=0s&index=10&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=Dnq454iKYbk&t=0s&index=10&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=OH5UN-AZfQc&t=0s&index=9&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=OH5UN-AZfQc&t=0s&index=9&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=BcN-08nLOXs&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1&index=8&t=0s
https://www.youtube.com/watch?v=BcN-08nLOXs&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1&index=8&t=0s
https://videouroki.net/razrabotki/fizika/presentacii-3/9-class/
https://iu.ru/video-lessons?predmet=fizika
https://www.youtube.com/watch?v=Dnq454iKYbk&t=0s&index=10&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=Dnq454iKYbk&t=0s&index=10&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=OH5UN-AZfQc&t=0s&index=9&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=OH5UN-AZfQc&t=0s&index=9&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1
https://www.youtube.com/watch?v=BcN-08nLOXs&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1&index=8&t=0s
https://www.youtube.com/watch?v=BcN-08nLOXs&list=PL4XgQGSgBHW-vsMgm1ly6YBpdb1HpwuH1&index=8&t=0s
https://videouroki.net/razrabotki/fizika/presentacii-3/9-class/
https://iu.ru/video-lessons?predmet=fizika
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