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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS COCTaBJIE€HA Ha
OCHOBE IOJIOKEHUI 1 TpeOOBaHUH K pe3yJbTaTaM OCBOCHMs Ha yrilyOJEHHOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTanus W KoHIenmmu mnpenogaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepxanue nporpaMmsl 10 (M3MKE HAIpPABIEHO Ha YJOBJIETBOPEHHE MOBBIIIEHHBIX
3alpocoB O0yYarOIUXCs, CTpeMsIIUXcs K Oosiee ryOOKOMY OCBOECHHUIO (DM3UYECKUX 3HAHUM, U
Ha (opMupoOBaHHE ECTECTBEHHO-HAYYHOW TIpaMOTHOCTH oOydarommxcs. B mporpamme 1o
¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC
OOO k muaHUpyeMbIM JMYHOCTHBIM M METANpPEIMETHBIM pe3yjibTaTaM OOY4eHHs, a TaKkKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O
o01ero o6pa3oBaHusI.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepuala 1o rojam
oOyueHust (o KJjaccam), HpeAjaraeT MIPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUSA M Y4YETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

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

dusmka gBIsSETCS CUCTEMOOOPa3yIOLIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SBJICHUH, N3Y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
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 M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha yriayOJE€HHOM YypOBHE TMpenrojiaraeT YBEPEHHOE BIIAJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!

Hay4YHO OOBSCHSTH SIBJICHUS;

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS,

MHTEPIIPETUPOBATh JaHHBIE U MCIOJIb30BaTh HAYUYHBIE JI0KA3aTEIbCTBA JUISl MOJIyYEHUS
BBIBOJIOB.

[lenn u3yuyeHus (U3NKUA HAa ypOBHE OCHOBHOTO OOIIETr0 OOpa30BaHMs OIpeNeeHbl B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OpPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 001e00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaA€HHON pemeHnneM Kosnernn MunncrepctBa npocsemieHus Poccuiickoit denepannn
(mpotokoin ot 3 nexadbps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pusuky Ha yriyOaEHHOM ypOBHE:

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

pasBUTHE MPEACTABIEHUH O HAy4YHOM METOAE TMO3HaHUA M (OPMHPOBAHUE
M CCJIEI0BATEILCKOTO OTHOIIECHUS K OKPYXKAIOLIUM SIBICHUSAM;

¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuH U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHHe YMEHUN MPUMEHATh GU3NYECKUE 3HAHUS U HAy4YHBIE JOKa3aTesIbCTBA IS
00BSICHEHUS OKPYKAIOLLUX SIBICHUN;

¢dopMHpoBaHUE TPEACTABICHUN O posd (U3UKU JJs1 PA3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TMPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymei npodeccuoHaIbHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IOATOTOBKA K JajbHEWIIEMy OOYYEHHIO B STOM
HaIlpaBJICHUY;

dbopMupoOBaHHE TOTOBHOCTH K JajbHeHIIeMy U3y4eHHI0 (U3UKH Ha YriIyOJIEHHOM YpOBHE
B paMKaxX COOTBETCTBYIOIIMX Ipoduieil 00yueHus Ha ypoBHE CPEAHEro 00111ero oopa3oBaHusl.

JocTmwkeHnne STHX Ieneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILIEro
00pa3oBaHus 00€CIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:

NpUOOpEeTEeHNE 3HAHUN O JMCKPETHOM CTPOCHHMM BEIIECTBA, MEXAHUYECKHX, TEIIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH aHAM3UPOBAaTh U OOBSICHATH (PU3UYECKUE SBICHHS HA OCHOBE
U3YYEHHBIX (PU3NYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUS PACYETHBIX M KaYECTBEHHBIX 3a]a4, TPEOYIOUINX CO3/1aHusl U
UCIIONIb30BaHUsl (DU3MUYECKUX MOJIENCH, BKIIIOYas TBOPYECKUE M IMPAKTUKO-OPUEHTHPOBAHHBIC
3a]1a4u;

pa3BUTHE HCCIEOBATEIILCKUX YMEHHIA: HAONIOJAaTh SIBICHUSA W U3MEPATh (HU3NYECKHE
BEJIMUMHBI, BBIBUTATh TUIMOTE3bl U MpeajiaraTth SKCIEPUMEHTaJIbHbIE CIIOCOOBI UX MPOBEPKH,
IUIAHUPOBaTh W TPOBOJMTH OMBITHI, SKCIEPUMEHTAJIbHBIE MHCCIEIOBAaHUS, AHAIU3UPOBAThH
MOJTy9YeHHBIC JAaHHBIC U JIENIaTh BHIBOJIBI,

OCBOCHHE MPUEMOB pPabOThl ¢ uHGOpMaIMeln (QU3NIECKOro COACPKAHUS, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHUAX (HU3UKH, HHTEpHpeTanus H KPUTHYECKOe
OllIeHUBaHHe UHPOPMALIUY;

3HAKOMCTBO €O c(epamu mpodecCHOHATBHON NIeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DU3NIECKOM HAYKH.

Ha wu3ydenue ¢usuku (yriyOn€HHbBIM ypoBeHb) Ha YpPOBHE OCHOBHOTO OOIIEToO
oOpa3zoBanus orBoautcs 340 yacos: B 7 knacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 102
yaca (3 waca B Hegemwo), B 9 kmacce — 136 uacoB (4 wuyaca B HEIENIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®u3nka — HayKa O mpupojie. SBIeHus: Npupoabl (3MEMEHTBI COEPIKAHUS, BKIIOYAIOIINE
MEXIpeAMETHbIE CBsI3u). Du3nyeckue SBICHUS: MEXaHMYECKHE, TEIIOBBbIC, JJIEKTPUUYECKUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenW4yMHBL. PasmepHocTh. EnuHunbl ¢usudeckux BenuduH. V3mepenue
busznyeckux BenuyuH. OtanoHbl. Pusznyeckue npubopsl. llena nenenus. IlorpemHocTsb
u3mepenuil. IlpaBuna Oe3omacHoro Tpyzaa mnpu pabore ¢ JabOpaTOpHBIM 00O0PYAOBAHUEM.
MexnyHapoaHas cuctema ennHull. IlepeBoa BHecHCTEMHBIX e1MHUL B eAuHULIBI CU.

Kak ¢usuka m npyrue ecteCTBeHHBIE HayKH H3y4arOT MpHUpoAy. EcTecTBeHHO-HAay4dHBIN
METOJl TO3HaHHs: HaOJIOJeHHE, MOCTAHOBKA HAy4YHOTO BOIMPOCA, BBIABM)KEHHE THIIOTE3,
SKCIIEPUMEHT [0 TPOBEpKEe TUMOTe3, O0ObsAcHeHue HabmogaemMoro sipneHus. OmnucaHue
($u3NYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

Mexanuyeckue, TEII0BbIe, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIEC SIBJICHUS.

Ouznyeckue MpUOOPHl U TpoIenypa MPSMBIX H3MEPEHUN aHANOTOBBIM M LU(POBBIM
npubopom.

Jlabopamopnwsie padbomot u onvimol.

Omnpenenenue HeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHodopa.

W3mepeHne pacCTOSHUM.

N3mepenne miomiaau u 06bémMa. MeTo maneTk.

N3mepenne BpeMeHH.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasmMepoB ManbIx Tela. MeTox psiios.

IIpoBenenne wnccnenoBaHUs IO NIPOBEPKE TMIOTE3bl: JAJbHOCTH IOJIETA IIApHKAa,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKA.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, X pa3Mepsl U Macchl. OIBITHI, JOKA3BIBAIOIINE
JMCKPETHOE CTPOEHHE BEIIECTBA.

JBmxenne dvactul BeniecTBa. CBsA3b CKOPOCTH JIBMKEHHSI YacTUI[ C TEMIEPAaTypOM.
BpoynoBckoe apwxkenue. [Auddysus. BzaumozeiicTBue dYacTHIl BeIIECTBA: MPUTKEHHE H
OTTaJIKUBAHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKHUAKOCTEH U TBEPABIX
(kpucTayminyeckux) Ted. B3auMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX aTOMHO-MOJIEKYJSIPHbIM cTpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIBI.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABMKEHUS.

Hab6mronenue nuddys3un.

Habmionenue siBiIeHUH, OOBACHSIONIMXCS NPUTSDKEHHEM WM OTTAJKMBAHHEM YacTHUIL
BEILIECTBA.

Jlabopamopnwvie padbomot u onvimol.

Ornenka [uaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

OnbITh! 10 HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.



OnbITh IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS.

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

Mexanunueckoe asmxkenue. llyte um nepememienne. PaBHOMEpHOE UM HEpPAaBHOMEPHOE
nBwkeHue. CBoOOAHOE MaJeHHWE Kak NpUMEp HEPaBHOMEPHOro IBM)KEHUS Ted. CKOpoOCTb.
Cpenssist CKOpOCTb ITPY HEPAaBHOMEPHOM JBUKCHUM. Pacd€T myTH U BpeMEHU IBUKECHUS.

['paduky 3aBUCHMOCTEH BENWYHMH, ONMCHIBAIOIIMX JBUXKeHHe. OOmmue mNoHATUS 00
OTHOCHUTEJIbHOCTH JBHXKEHUs. CII0)KEHHE CKOPOCTEM JUIsl TEJ, IBUKYLIUXCS NTapaJljIesIbHO.

SBneHue wmHepuMH. 3aKOH HMHEepUuHU. B3aumoneicTBuE Teln Kak IpUYMHA H3MCHECHMS
CKOPOCTH JABI)KEHHA Teld. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYNATEIBHOM JBUKCHHH.
[TnotHOCTH BemiecTBa. CBA3H MIIOTHOCTH C KOJMUYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BELIECTBA.
Cwmecu u criaBbl. [loBepXHOCTHAS 1 TMHEHHAs IUIOTHOCTb.

Cuna kak XxapakrepucTuka B3aumogeicTBus Tten. Cuia ynpyroctd v 3akoH ['yka.
W3mepenue cuiibl ¢ NOMOLIBIO JUHAMOMeETpa. SIBieHue TAroreHus u cuia Tspkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsimoil. PaBHozelcTByromas cuit. Cuna TpeHus. TpeHHue CKONbKEHUsI U TPEHUE MOKOS,
BA3KOE TpeHHUE. TpeHne B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKoro IBUKEHUS Tela.

H3mepeHune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.

HaOnronenue siBlieHUs] MHEPLIKU.

HaOGnroneHue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIeHHbIX 110 OJJHON MPSIMOH.

Jlabopamopuvie padomol u onvimel.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBMXKEHUS (IIapHKa B JKUAKOCTH, MOIEITH
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

Omnpenenenne cpeaHel CKOPOCTH CKOJbXKEHHS Opycka WIM IIapuKa M0 HAKJIOHHOU
IJIOCKOCTH.

Omnpenenenne MIOTHOCTH TBEPAOTO TeEIA.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsKeHus (aedopManuu) HPYKHHBI OT
MIPUIIOKEHHOM CHIIBI.

OnbpIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI JIaBJICHUS
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBieHue TBEPABIX TeJl, KUAKOCTEH U ra30B.

Hasnenune. Cuna npaBnerusi. CriocoObl YMEHBIICHHUS W YBEJIWUYEHUs NaBiieHus. JlaBieHue
rasa. 3aBHCHMOCTh JaBlieHHs raza or o0béma u temmneparypsl. [lepenaua napneHus TBEPIBIMU
TEJIaMH, KHUIKOCTAMHU U razaMu. 3akoH I[lackans. [[HeBMaTHuecKkne MalIvHbL.

3aBUCHUMOCTh JIaBJIEHUS JKUJIKOCTH OT TJIYOMHBI TOTrpyKeHus. ['mapocraruyeckuit
napajgokc. Coobmaromuecs: cocyabl. I'napaBnuyeckue MexaHu3mbl. Vcrnonab3oBaHuEe BBICOKHX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOMCTBO BOIOIPOBO/A.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
o6omoukn 3emmu. OmbiTr Toppuyennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
aTMOC(EpHOrO JIaBJIECHUS OT BBICOTHI Haja YypoBHeM Mops. IlpuGopsl 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 BHITECHEHHON HKUAKOCTH.

VYcnoBue nuaBaHus Tel: IUIABAHUE WM MTOTPYKEHHUE TeNl B 3aBUCUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopnwsie pabomot u onvimeol.

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

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B HKHUIKOCTb.

[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 YaCTH TeJIa U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKM M OIpEIEIeHHE €€
IPY30I0ABbEMHOCTH.

Pa3nesn 5. PaGoTa m Mo1iHOCTB. JHeprusi.

Mexanuueckas paboTa JIsl CUJI, HaIIPaBJICHHBIX BJIOJIb JIMHHUU NTepeMeleHusl. MOIIHOCTb.

[IpocTble MexaHM3MBI: pbluar, BOpOT, OJIOK, TIOJUCHACT, HAKJIOHHAs IUIOCKOCTb,
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 M moTeHUuanbHas »Heprus. lIpeBpamienue
OJIHOTO BHJIa MEXAHWYECKON SHEPTUU B APYroi. 3aKOH COXPAaHEHHUS W NPEBPALICHMs SHEPTUU B
MeXaHHKE.

Hemoncmpayuu.

[TprMeprl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanue ycaoBUi paBHOBECHUS phlyara.

N3mepenne KII/] HakiTOHHOM MITOCKOCTH.

N3yueHne nmpaBuia psryara JUist OJABUKHOTO M HEMOBH)KHOTO OJIOKOB.

Omnpenenenne KI1J] moaBmKHOTO U HEMOIBUKHOTO OJIOKA.

Omnpenenenue paboOThl CUIIBI YIIPYTOCTU MPH MOABEME TPY30B MPU MOMOUIM MOJBUKHOTO
OJ0Ka.

W3yuyenue 3aK0Ha COXPAHEHUS MEXaHUYECKOU YHEPTUU.



8 KITIACC

Pa3nes 6. TenJioBble siBJIeHUs.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUH CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJI. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopnenu TBEPIOTO, )KUJIKOIO U ra3000pa3HOro cocTosiHUM BelecTBa. Kpucramumueckue u
amop¢ubie Tena. ['padeH — HOBBIM MaTepHan JJisi HOBBIX TEXHOJOTHH. TeXHOIOTHH MOTydeHUs
HCKYCCTBEHHBIX ajma30B. OObSICHEHHE CBOMCTB Ia30B, *KHUAKOCTEH M TBEPIBIX TEJl HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETHUECKOW Teopuu. IIoBepXHOCTHOE HaTsSKEHUE, CMAayUMBaHUE,
KallWJUISIpHBIE sBJIEHUS. TemIoBoe pacliMpeHHe M C)KaTHE. 3aBUCUMOCTb JIaBJIEHHUS Ta3a OT
00BEMa, TeMIieparypsbl.

Temneparypa. CBsi3b TemmepaTypbl CO CpeJHEH KHUHETHYECKON 3HEepruer TerjaoBOro
JBUKEHHUS YyacTull. TemnepaTypHble LIKaJIbI.

Buytpennsas sHeprus. CrocoObl M3MEHEHHsS BHYTPEHHEH SHepruu: Tervionepenaya u
coBepluieHure padboThl. Byl Teronepenayn: TEmIONPOBOIHOCTb, KOHBEKIINS, N3TyuyeHue. Buibl
TEIUIoNEepeIaun B IPUPOIe U TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonnuecTBo TEmnoThl. YenbHas TEINIOEMKOCTh BellecTBa. TemnooOMeH U TerioBoe
paBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro OanaHca.

[InaBneHue U OTBEpJEBaHUE KPUCTAIUIMUECKUX BEIIECTB. YJ€JIbHAs TEIJIOTA IUIaBJICHUS.
[TapooOpa3oBanne u  koHzaeHcanusi. Mcmapenume. Kunenme.  YgaenbHas — Termsora
napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOc()epHOro JIaBJIEHUS.
HacpimenHsblil 1 HeHAChIEHHBIN Map. BiaxxHOCTH BO3AyXa.

OHeprus TomMBa. Y iejbHasi TeMJI0Ta CrOPaHUs.

[Tpunmuner pabotel TeruoBbix asurateneid. KIIJ TtemmoBoro npuratens. TemmoBbie
JBUTATEIIN U 3allUTa OKpY’Karole cpepl. TemnoBele NOTEPU B TEIIOCETSX.

3aKOH COXpaHEeHMsI U IPEBPALIEHHS SHEPTUN B MEXAHUYECKUX U TEIIOBBIX MTPOLIEccax.

Hemoncmpayuu.

Habnronenue GpoyHOBCKOTO ABHKEHHMSL.

HaGmronenue nuddysun.

HabGmronenne sBIEHUI MOBEPXHOCTHOIO HATSDKEHUS, CMAuMBaHMS M KalWUISIPHBIX
SIBJICHUU.

HabmrofeHue TenaoBoro pacimpeHus Teil.

M3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUN 00bEMa U HArpeBaHUU WA OXJTAKICHHH.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buasl Terionepenayn.

OxJaxJieHe Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHEHHE TETUIOEMKOCTEN Pa3JINYHBIX BEIECTB.

HaOmronenne Kuneuus.

HabmioeHne nocTosHCTBA TeMIIepaTyphl U IIaBICHHH.

Mogenu TerioBBIX ABUTATEIIEH.

Jlabopamopnwvie padbomot u onvimol.

OnbITI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

W3mepenne TtemiepaTypsl IOpH IOMOILIM SKUJKOCTHOIO TEPMOMETpa U  JaT4MKa
TEMIIEpaTypBhl.



OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEN U TBEPIBIX TEI.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

HccnenoBanue 3aBUCUMOCTH J1aBJIEHUS BO3/yXa OT €ro 00bEMa U TEMIIEPATYpBHl.

[IpoBepka rumoTe3pl JUHEWHOM 3aBUCHUMOCTU JUIMHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.

Habmronenne u3MeHeHMs BHYTPEHHEM SHEPruM Tejla B pe3yibTaTe TEIUIONepeaauu U
paboOThI BHEUTHUX CHIL

HccnenoBanue sBJICHUS TEMJI000MEHA IIPH CMEIIMBAHUM XOJIOAHON U ropsYeil BOABI.

OnpezneneHyue KOJIMYECTBA TEMJIOTHI, IOJIYYEHHOTO BOIOM MPH TEINIOOOMEHE C HAarpeThIM
METAIIMYECKUM LIUINHIPOM.

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

Onpenenenue ynenbHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCrapeHus.

OnpeneneHne OTHOCUTENIBHOMN BIaKHOCTH BO3yXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Ten. JIBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelcTBue 3apsyKEHHBIX
ten. 3akoH Kynona.

Onekrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nons. IIpuHuun cynepnozunuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYEeCKUX 3apsioB. DJIEMEHTAPHBIA 3JeKTpuueckui 3apsan. CrpoeHue
atoma. [IpoBOJHUKM, NUANEKTPUKH U TOIYHPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPHUYECKOIO
3apsaa.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukm
MOCTOSIHHOTO TOKa. JIeHCTBHSI 3JIEKTPHUUYECKOrO0 TOKa (TEIIOBOE, XWMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuiia Toka. DJIeKTpUYecKoe HalpsbkeHne. AMIEpMETp U BOJIBTMETP
B IIENIM NIOCTOSTHHOTO TOKa. COMpOTUBIIEHNE NPOBOJIHUKA. Y IENIBHOE CONIPOTHBIICHUE BEIIECTBA.
3akoH Oma juig yuyacTtka nend. IlociaenoBaTenbHoe U mapajuieNnbHOE COEAUHEHNE IPOBOIHUKOB.
O/1C B nenu noctrosiHHOro Toka. 3akoH Oma ans nonHou nenu. ITpasuna Kupxroda. Pacuér
MIPOCTHIX JIEKTPUYECKUX Lenel. HennmHenHple 2J1eMEHTHI.

PaboTa n MOIIHOCTB JEKTpUUEecKOro Toka. 3akoH Jxoynsg-JleHna. DnexkTpuyeckue enu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocTostHHBIE MarHuThl. B3amMopaelcTBME NOCTOSHHBIX MAarHWTOB. MarHWTHOE moOJe.
MaruautHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
anekTpudeckoro Toka. OneiT Ammnepa. IIpuMeHeHne aeKTpoMarHuToB B TeXHHKE. JlelicTBue
MarHMTHOTO IOJII Ha NPOBOAHMK ¢ TOKOM. Cuiia Ammepa M OIpenereHHe €€ HalpaBIICHUS.
ONEeKTpOoABUTaTENb IMOCTOSHHOTO TOKa. Vcmoib30BaHUE 3JIEKTpOABUTATENed B TEXHHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOW  wHAykuuu. IlpaBuino  JleHna.
OnekrporeHepatop. CrnocoObl TONYyYEHHUs AJIEKTPUYECKOW SHEPruu. ODJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX MCTOYHHMKAX JHEPIUU. DKOJOTHYECKHE MPOOIeMbl 3HEpPreTHKH. TOIMBHBIE
9JIEMEHTHI U AIEKTPOMOOHIIH.

Hemoncmpayuu.

DneKkTpuszanus Ted.

JIBa poza aNEeKTPUYECKUX 3apAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.



Y CTpolCTBO M ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsiIOB.

MopenupoBaHue CHJIOBBIX JIMHHA JJIGKTPUYECKOTO TIOJII C TOMOIIBID OyMasKHBIX
CYJITaHOB.

[IpOBOJHUKY U TUBIEKTPHUKH.

W CTOYHHKH TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

I"a30Bblii pas3psa.

N3mepenne cuiibl TOKa aMIepMETPOM.

N3MepeHne 37eKTpUYeCcKOro HarpsHKeHUsT BOJIBTMETPOM.

Peocrar u MarasvH cCOmpOTHUBIIEHUM.

BzanMmoneiicTBHE MOCTOSHHBIX MAarHUTOB.

MogenupoBaHrue HEBO3MOKHOCTH Pa3ICICHHS MOIIOCOB MarHuTa.

MoaenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarnuTtHoe 1ojie ToKa. JJIEKTPOMArHmT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKA.

Onebitel @apages.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomsl u onvimol.

OnbITH MO HAOTIOIEHUIO DNIEKTPU3AIIMU TeJl IPU COMPUKOCHOBEHUH U MHAYKIIUEH.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAIEKTPUKH.

COopKa 1 UCIIBITAaHUE YIIEKTPUUYECKOMN T[EMH TOCTOSTHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MPOTEKAIOIIETO YePe3 PE3UCTOP, OT HANPSHKCHUS
Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIIEHHS MTPOBOJIHUKA
OT €r0 JJTMHBI, TJIOIIA/IA TTONIEPEUHOT0 CEYEHUSI U MaTepHaa.

Ornpenenenne yaeIbHOTO COMTPOTUBIICHHS IIPOBOIHHKA.

[IpoBepka mpaBuiia CIOKEHHUS HAINPSHKEHUW TMPU TMOCIEAOBATEIbHOM COEIUHEHUU JIBYX
PE3UCTOPOB.

[TpoBepka mpaBwmIa 7151 CUIIBI TOKA TP MApaJICIBHOM COSTMHEHUH PE3UCTOPOB.

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

[TpoBepka mpasun Kupxroda.

[IpoBepka BbInoHEHUs 3aKkoHa OMa 1Sl HOJTHOM 1eMH.

N3yuenne  BOJBTAMIIEPHBIX  XapPAKTEPUCTHUK  HEIMHEWHBIX  DJIEMEHTOB  (JIaMIIbI
HaKaJIMBaHUS WM MOJTYIPOBOJHUKOBOTO JTHO/IA).

Omnpenenenue pabOTHI AMIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

OrnpezenieHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

Onpenenenne KIIJ[ narpesarens.

HccrnenoBanne MaroiuTHOTO B3aUMOJCHCTBHUS IIOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MAarHUTOB TP UX OOBbETUHEHUH U Pa3eliCHUH.

HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnBbIThl, 1EMOHCTPUPYIOIIHNE 3aBHCUMOCTh CHJIBI B3aWMOJECHCTBUS KaTyIIKH C TOKOM M
MarHuTa OT CWJIbl M HaIpaBJIEHUs TOKA B KaTYIIKE M OT HAIM4YUs (OTCYTCTBHUSA) CEpIACYHUKA B
KaTyLIKe.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KounctpynpoBanue u nusydenue paboThl JIEKTPOABUTaATEINS.

N3mepenne KIIJ[ anekTpoaBUraTeIbHONM YCTaHOBKHU.

OnpITbl MO UCCIEOBAHUIO SIBJICHMSI 3JEKTPOMArHUTHOM MHIYKIUHU: MCCIEA0BAHNE
W3MEHEHUH 3HAYEHUs U HallpaBJICHUS NHIYKIMOHHOTO TOKA.

9 KIIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe ABKeHHe. MatepuanbHas Touka. CrocoObl ONMUCAHUS MEXaHUYECKOTO
IBUKEHUS: TaONMU4HbIN, rpadudeckuii, aHanutuueckuif. Cuctema orcyéra. OTHOCUTENHHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekropHble BEIMYMHBI, ONEPAallMM C BEKTOpaMH, IIPOCKUMU BeKTopa. Pammyc-BekTop
MAaTEepUAIbHON TOYKH, NEPEMEILICHUE HA TJIOCKOCTU. PaBHOMEpHOE MPSMOJIMHENHOE JIBUKEHHE.
HepaBHomepHoe mnpsmonuHeliHoe aBuxeHue. CpeloHsss M MIHOBEHHass CKOpPOCThb Tella IpHU
HEPaBHOMEPHOM JIBH>)KEHHH.

VYckopenue. PaBHOyCKOpEHHOE MNPSMOJIMHEHHOE JIBUKEHUE. YCKOpEHUE CBOOOIHOIO
naaeHus. Oneitel [anunes.

['padmyeckas nHTEpHIpeTaINs YCKOPEHUS, CKOPOCTH, MIPONUICHHOTO MMYTH U MepeMeIleHuUs
JUTSL IPSIMOJIMHEWHOTO JIBUYKEHUS.

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBrm>keHre 1o OKpYKHOCTHU. JIMHEHHAsi CKOPOCTh, YIII0Basi CKOPOCTh, MEPUOJ U YACTOTa
oOpallleHusi TMPU PaBHOMEPHOM JIBIDKEHUH MO OKpPYXHOCTH. CKOpPOCTh M YCKOpPEHHE TIpHU
JBUKEHUH 10 OKPYKHOCTH.

Bekrtop cunbl. PaBHOA€CTBYIOIIAS CUJIA.

IlepBbiit 3akoH HprotoHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHimn
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHHUS CKOJBbXEHHs, cuia TPEeHUS
noKos, Ipyrue Buasl TpeHus. Koappuuuent tpenus.

JIBrKeHHE Te 0 OKPYKHOCTH O IEHCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymim u nogbémHas cuiia Kpeuia. CoBpeMEHHBIE JIETaTENIbHbIE alnapatkl, Cyaa
Ha TIOJIBOAHBIX KPBUIbSX, AaHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWIsAX. [[BmkeHHe moe3na Ha
MarHUTHOM MOJYIIKE.

Cwita TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. J[BUXKEHUE Tell BOKPYTI IPAaBUTALMOHHOTO
HeHTpa (B ToM ymcie miaHet Bokpyr Connua). [lepBast kocmudeckast ckopocts. HeBecomocTs 1
[EepPErpy3KHU.

PaBHOBecue maTepuanbHON TOukH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec tenma. HM3meHenwe wummnynbsca. HMmnynbc cumibpl. YOopyroe u  HEYNpyroe
B3aUMOJICCTBUE. 3aKOHBI U3MEHEHUS U COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.

Mexanudeckas padoTa W MOITHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOTHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
IToreHunanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KUHETUUECKOM
SHEPruu. 3aKOH U3MEHEHUS U COXPaHEHUSI MEXaHUYECKOM YHEPruu.

Hemoncmpayuu.



HabnroneHne MexaHMYeCKOro ABMKEHHSI TeJla OTHOCUTENIBHO PA3HbIX TEJ OTCUETA.

CpaBHeHueE nyTeil U TpaeKTOPUI IBUKEHUS OJTHOTO U TOT'O YK€ TeJIa OTHOCUTEIBHO Pa3HbIX
TeJ OTCYETA.

H3MepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO IBUYKEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO BUKECHHUS.

Haburonenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

HabmroneHne MexaHMYECKHMX SIBJIEHUMH, MPOUCXOJAIIMX B CUCTeMe oTcuéra «Tenexka»
py e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTEJIHO KaOUHETa (U3UKU.

HaOnronenue paBHOBecHsl TeJ, CBOOOJHOrO IMajJ€HUs, KOJIeOAaHUS MasTHUKA B
MHEPLHAIbHBIX CUCTEMAaX KaK OJATBEPKICHUE PUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CUII IIPU B3aUMOZECHCTBUM TEl.

M3MmeHeHune Beca Tesa IpU yCKOPEHHOM JBUKCHUU.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEIL.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUHU TEIl.

CoxpaHeHue UMITyJIbCca IPU a0COJIFOTHO HEYIIPYTOM B3aUMOAEHCTBHH.

CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOACHCTBUH.

Habumronenne peakTUBHOTO JIBUKEHMUSL.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

CoxpaHeHue 3Hepruu Ipy JBUKEHUM Tela M0 JEHCTBUEM NIPYKUHBL.

Jlabopamopuvie padomol u onvimel.

KoHncTpyrnpoBanue Tpakrta AJis pa3roHa U JajbHEHIIero paBHOMEPHOIO JBUKEHHUS IIapHKa
VI TEJIEKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUS Opycka WIM JABWKEHHs IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHne yCKOpEHHs Tela IpPU PABHOYCKOPEHHOM JIBJKEHHMM IO HAaKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU INPU PABHOYCKOPEHHOM JBMKEHUHU 0Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTessl: €civ IpU PaBHOYCKOPEHHOM ABMKEHMM O€3 HayaJlbHOM CKOpPOCTH
IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue ABMKEHUS Tesa, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.

Onpenenenne ko3P uimeHTa TPEHUS CKOIbKCHHUS.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B NPYKHUHE, OT CTENEHU
neGopMaluy NpyKHUHBI.

Onpenenenne pabOThl CHJIBI TPEHHUS TMPU PaBHOMEPHOM JBMKEHHHM Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI YOPYTOCTH IMpU MOIBEME TIpy3a C HCHOJIb30BAHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

Pa3nes 9. Mexannveckue Koy1e0aHusl M BOJIHBI.

Koneb6arenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TEpUO, YacToTa,
ammuTyaa. I'apmonnueckue xonebanus. 3aryxatonie Konebanusa. BeIHyXIeHHbIE KOleOaHuUs.
Pe3onanc.



MarteMaTuuecKuii ¥ IPY>KUHHBIN MasTHUKH. [IpeBpaiienne sHeprun mpu KosiedaTeIbHOM
JBUKECHHH.

Mexanuueckrue BoJHBL. IIpomonbHble W mornepeuHble BOJIHBL. CBOHCTBA MEXAHUYECKHX
BOJIH: HHTepdepeHuus u audpakuusg. [[nvHa BOJHBI U CKOPOCTh €€ pPacHpOCTpaHEHUS.
Mexanudeckre BOJIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. PacnipocTpanenue u oTpakeHue 3ByKa. I pOMKOCTb 3ByKa U BbICOTa TOHA. Pe3oHaHc
B akyctuke. MH]pa3Byk u ynbpTpa3Byk. lcmonb3oBaHHE yiabTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTHSIX.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 ASUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

PacnipocTpanenue npoAoibHBIX U MOTIEPEUYHBIX BOIH (Ha MOJICIH).

Ha6mronenne nuaTepdepeHum u qudpaKkiiuy BOJH Ha TOBEPXHOCTH BOJIBI.

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwsie pabomot u onvimeol.

Omnpenenenye 4acToThl U Ieproia KoieOaHui MaTeMaTHYeCKOro MasTHUKA.

Omnpenenenne 4acToThl U NEpHo1a KoaeOaHU NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui rpy3a Ha HUTH OT JAJTUHBI HUTH.

HccnenoBaHue 3aBUCUMOCTH TEpHOAA KoleOaHWH NPYKMHHOIO MasTHHKAa OT MaccChl
rpysa.

[TpoBepka HE3aBUCUMOCTHU Meproia KoyiedaHui rpy3a, MOABEIIEHHOTO K JIEHTE, OT MaccChl
rpysa.

OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEpHO/ia KOJIeOaHUH NMPYKUHHOTO MasiTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHHUTHBIC BOJIHBI.

ONEKTPOMarHUTHOE NOJIE. JJIEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMAarHUTHBIX
BoJH. lIkana 31eKTpoMarHuTHbIX BOJH. Vcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJIE COTOBOM
cBs3u. Paguonoxanus. KocMuueckas cBs3b.

OnexkTpoMarHuTHas mpupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOICTBa CBeTa:
uHTEephepeHIMs U AUDPaKIHSL.

Hemoncmpayuu.

CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

Wutepdepentus u audpaxiys cBeta.

Jlabopamopuvie pabomul u onvimel.

W3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.

[TpoBenenHue ONMBITOB IO HAOIOIEHNIO HHTEp(EepeHIINH U TU(PAKINN CBETA.

Pa3znen 11. CBeToBLI€e IBJICHHUS.

JlyueBast monens cBeta U reomerpuueckas onrtuka. Mcrounuku csera. IIpsmonuneliHnoe
pacnipoctpanenue cBera. 3atMeHusi CosHna u Jlynel. Otpaxenue certa. Ilmockoe 3epkaino.
3akoH oTpaxeHus cBera. [locTpoenne n3o0paxeHuil, CQOPMUPOBAHHBIX 3EPKATIOM.

IIpenomnenue cBeta. 3akoH mpenomieHus cBera. llomHoe oTpaxeHue cBera.
Hcnonp30BaHnE OJTHOTO OTPAXKEHMS B ONTHYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS! CBSI3b.



Jlunza, xon nyuedr B numH3e. dopmyna ToHKOW nuH3BL IlocTpoeHune H300paKeHUH,
c(OpPMHUPOBAHHBIX TOHKOH JMH30HM. OnTHuYeckas cucrema Qoroanmnapara, MHKPOCKONA U
Teneckona. I'na3, kak onTuueckas cuctema. bin3opykocTs U 1anbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTpaIbHbIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Toryuenue n300pakeHUi B INIOCKOM 3€pKaie.

IIpenomiuenue ceera.

OrnTuyeckuii CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tonryuenue n300paxeHU ¢ TOMOIIIBIO JINH3.

[Mpunun neiictBus doroarnmapara, MUKPOCKOTA U TEIECKOIIA.

Mogenn ria3sa.

Pasnosxenue 6emoro cBera B CHEKTP.

[Tosryuenue 6en0ro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwsie padbomot u onvimol.

HccenenoBanue 3aBUCUMOCTH yIJIa OTPAYKEHUS CBETOBOIO JIyda OT yrija HaJeHHus.

N3yueHne cBOMCTB N300paXKeHNs B TUIOCKOM 3€pKalie.

HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMJICHHMS OT yIJia IMaJIeHUus CBETOBOTO Jyda Ha
IPaHULIE «BO3IYX—CTEKIION.

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Onpenenenue GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMpAOIIE JINH3BI.

OnBITHI MO Pa3JI0KEHNIO OEJI0ro CBETa B CIIEKTP.

OnpIThl MO BOCHPUSATHIO I[BETA MNPEAMETOB IpPU HX HAOMIOACHUHM 4Yepe3 IBETOBBIE
(GUIBTPBI.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmneiTel Pesepdopaa u nmnanerapuas moaens aroma. Mogens atoma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
HyxnonHnas wmognens aromHoro sapa. Mszoronel. PaanoaktuBHble mnpeBpamieHus. llepuon
noJypacrnaaa aToMHbIX sfep. JlefcTBHE paauMOaKTUBHBIX M3JIYYEHUN Ha JKUBBIE OPTaHU3MBI.
3anmTa OT paAMOAKTUBHOTO U3Ty4YCHHUS.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun ConHna u 3BE3NM. SnepHas sHepreTuka. DKOJIOTHYECKHE TPOOJIeMBbl SACPHON
SHEPreTHKH.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnekTp Bogopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYCHUH.

Perucrpanus nznydeHus: IpUpOAHBIX MUHEPAJIOB U IMTPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

HaburoieHne CIuIomHbIX U JIMHEHYAThIX CIIEKTPOB U3IY4ECHHUS.

HccnenoBaHue TPEKOB: HU3MEPEHUE DSHEPIUM YacTULBI 1O TOPMO3HOMY IHyTu (1O
dboTorpadusm).

N3mepenue painoakTUBHOro (hoHa.

IToBTOpHTEIBLHO-0000 AN MOLYIb.

[ToBTOpUTENHEHO-0000IAIONINI  MOAYNIb  TNpEIHA3HAYEeH [UIi CHUCTEeMaTHU3aluu |
0000111eHUs TPEAMETHOTO COJIEPKAHUSL U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3yYEHUU
BCEro Kypca (U3MKU yriIyOJEHHOIO YpOBHs, a TaKkKe s IOJArOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY PK3aMeHY 1O (HU3UKE.

B nponecce u3yuenuss J7aHHOrO MOJYJISl PEATU3YIOTCS U MOJIY4alOT JajbHENIIee pa3BUTHE
yueOHble JeicTBUsA, oOecleuynBalomUe JOCTHKEHHE NPEIMETHBIX M  MeTalpeIMeTHbIX
pe3ysibTaToB 00y4eHus, (GOPMHPOBAHHUE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: OOBSICHEHUE U
OINMCAHUE SIBJICHUN Ha OCHOBE NPUMEHEHUS (PU3NYECKUX 3HAHUI, UCCIIe0BATEIbCKUE NEHCTBUS
(BBLABMKEHHME TMIIOTE3, IOCTAHOBKA €M U IUIAHUPOBAHUE HCCIICIOBAHMSI, aHAINU3 JIAHHBIX U
HOJIy4EeHHE BBIBOJIOB).

[TpeanoururtensHoi  (GopMOil OCBOEGHUS MOIYJS SBISETCS MPAKTUKYM, Iporpamma
KOTOPOT'O BKJIFOYAET:

pelieHue 3aaad, OTHOCSAIIMXCS K Pa3IUYHBIM pa3liesiaM B TeMaM Kypca (HU3HKH, B TOM
qucie 3aa4, MHTEIPUPYIOIIUX COJIEpyKaHUE PAa3HbIX Pa3JIeNoB;

BBITOJIHEHHE J1a00PaTOPHBIX pabOT M OMBITOB (BKJIIOYAs paOOThI M OMBITHI U3 MEepedHel K
paszenaM Kypca) B YCIOBHMSIX CAMOCTOSATEIbHOTO IUIAHWPOBAHMSI IPOBEIACHMS MCCIIEIOBAHMS,
BbIOOpA 1 00OCHOBAHHUS METOJ1a U3MEPEHUSI BETUUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKU;

BBINOJIHEHHE MTPOOJIEMHBIX 3aJaHUH MIPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa (3a1aHus 1Mo
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH), B TOM YHCJIE 33/IaHUIl ¢ MEXITPEIMETHBIM COJIEPKaHUEM;

paboTy HaJx TpPYNNOBBIMH WM HMHAWBUIYAJIbHBIMH MPOEKTaMH, CBSI3aHHBIMH C
coJiepykaHueM Kypca QU3HKH.

N3yueHre MOBTOPUTEIbHO-0000IIAIOIEro MOAYNIS MOXKET 3aKaHUMBAThCS MPOBEACHUEM
JIMarHOCTUYECKOM pPaboThl 3a Kypc (PHU3MKU YriayONE€HHOTO YpPOBHS, BKJIIOYAOIIEH 3agaHMs
Pa3HOTO YpOBHS CIIO)KHOCTH. Pe3ynbTaThl BBINOJHEHUS AMArHOCTUYECKOM paboThl MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTH 00y4YalOIIUXCsl K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢u3uke, a TaKXkKe CBUACTENbCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOH
IPaMOTHOCTH.



INJAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 11O ®U3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSI
JInyHOCTHBIE pe3yJIbTAThI

B pesynpraTe w3ydeHHs (PUIMKKA Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUsA Y
obyyaromerocs OyayT c(hopMUPOBaHBI CICAYIOMINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:
e I)nampuomuueckozo 6ocnumanus:

MPOSIBIICHUE MHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3udeckoi
HaAyKH;

IIEHHOCTHOE OTHOIICHHE K JJOCTHIKEHUSM POCCHUICKUX yUEHBIX-(PU3UKOB;
®  2)2parxcoanckoz2o u 0yXo06HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKJICHHH OOLIECTBEHHO 3HAYMMBIX U STUYECKHX
po0JIeM, CBA3aHHBIX C IPAKTUYCCKUM MPUMEHEHUEM JTOCTHIKCHUHN (DU3HKH;

OCO3HAHHE BaXHOCTH MOPAITBHO-3THYECKUX IMPUHITUTIOB B JIEATEIBHOCTH YIEHOTO;

o  3)acmemuueckozo 60CRUMAHUA:

BOCTIPUATHE ICTETUYCCKUX KadecTB (pU3MUecKol Haykd: e€ rapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHHYHOCTH;

o 4)yennocmu HAyuHO20 NOZHAHUA:

OCO3HAaHHE LEHHOCTU (PU3MYECKONW HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

OpHEHTAIMS B JICATEIHHOCTH HA COBPEMCHHYIO CHUCTEMY HAy4YHBIX NPEICTABICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IBI;

pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, MHTEpPECA K UCCIIEA0BATEIBCKON JISATEIIBHOCTH;

*  5)dhopmuposanusn Kyibmypul 300p06bs U IMOYUOHATNLHO20 O1AZONOTIYUUA:

OCO3HaHHE IIEHHOCTH 0€30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXKHOCTHU TIPABHII O€30MAaCHOTO MOBECHNUS Ha TPAHCIIOPTE, HA I0POTax, C AIEKTPUUECKUM
U TCTUIOBBIM 000PYI0BAaHHUEM B JOMAITHUX YCIOBUSX;

c(hopMUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe TpaBa y JpYyroro 4enoBeKa;
® 6)mpyooeozo éocnumanus:

AKTHBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CEMbH, 00pa3oBaTeIbHOU
OpTraHMu3aIfy, TOpo/a, Kpasi) TEXHOJIOTHUECKONH M COIMAIbHON HAMpaBICHHOCTH, TPEOYIOMINX B
TOM YHUCIIC U QPU3HUYSCKUX 3HAHH;,

WHTEPEC K MPAKTHICCKOMY U3YICHHIO TIPOPECCH, CBSI3aHHBIX ¢ (DU3UKOI;

e 7)IKON02UuuecKoz0 60CHRUMAHUA:

OpUEHTAIMsl Ha TpPUMEHEHWE (U3NYCCKUX 3HAHWUH JUIS pElIeHHs 3a7ad B 00JiacTh
OKpYXKaroIIel Cpelibl, TIIAaHUPOBAHUS MOCTYMKOB U OLEHKH WX BO3MOXHBIX MOCIEICTBUUN IS
OKPYXKAOIICH Cpeibl;

OCO3HaHHWE TTI00aTHLHOTO XapaKTepa KOJOTHISCKUX MTPOOJIeM U IyTeH X PelcHUs;
® 8)adanmayuu K USMEHAIOUWUMCA YCAOBUAM COUUATLHOI U RPUPOOHOIL CPEObL:

MOTPEOHOCTh BO B3aUMOJICHCTBUH TPU BBHIMIOJHCHHH HWCCIICOBAaHUH H  IMPOCKTOB
(U3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO IS TeITbHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWH, YMEHUI (POPMYTUPOBAThH HIIEH, TIOHSTHS,
TUTIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBJICHUSX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUKM M KOMIIETCHTHOCTEH B 001aCTH (PU3UKHU;

TUTAHUPOBAHKE CBOETO Pa3BUTHsI B MPUOOPETCHUN HOBBIX (PM3UYECKUX 3HAHU;



CTpEMJICHUE aHAIU3UPOBATh U BBIABIATH B3AUMOCBS3H MIPUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHMCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKAa CBOMX JCWCTBUM C YYETOM BIUSHHS Ha OKPYKAIOUIYIO CPENy, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

MeranpeamMeTrHbie pe3yJIbTaThl

B pesynabrate oOcCBOEHHMs IporpaMMbl 1O (U3MKEe Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi y oOyuatomierocss OyIayT cGOpMHpPOBaHBI MeTanpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAlbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbIE
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE YUeOHbIE ICHCTBHUS.

IMo3naBaTe/bHbIe YHUBepPCAIbHbIE yueOHbIe AeiicTBUS
Bba3oBble Jioruyeckue eiicTBUS:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKKM OOBEKTOB  (SBJICHHIA),
KJIaccu(UIUpOBaTh UX;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAaEMBIX (akTax, NAaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3M TNPU HM3yYeHUH (U3HUECKUX SBICHUU U
IPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JICTyKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PH3NUECKUX BEITHYNH;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO perieHus yueOHoM (usmueckoi 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOP Haubosee MOIXOJAIIEro ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue IeiiCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENCKUI MHCTPYMEHT MIO3HAHUS;

IPOBOJUTH MO CaMOCTOATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIA (U3NUECKUI
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NUECKOTO SBICHUS;

OLICHWBATh HAa TPUMEHHMOCTb M JOCTOBEPHOCTH HH(OpMAINIO, MOJYYCHHYIO B XOJIE
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOATENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 110 pe3yabTaTaM MPOBEIEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICIOBAHNS,

NIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHATh Pa3InYHbIE METOIbl, WHCTPYMEHTHI M 3alpochl TpH TIOWCKEe M OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ Y4ETOM IMpeaoKeHHOU yueOHo! (u3nueckoi 3a1auu;

aHaJM3UpPOBaTh, CUCTEMATH3MPOBATh M WHTEPHPETHUPOBATh HHPOPMALHUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

OIICHUBATh HAJEKHOCTh WHPOPMAIMU TIO KPUTEPHSIM, MPEUIOKEHHBIM YYUTEIEM WU
c(OPMYITHPOBAHHBIM CAMOCTOSITEIIEHO;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHMANbHYIO (OpMY TpeAcTaBieHUs HUHPOpMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECIOXKHBIMU CXEMaMH, AWarpaMMaMi, HHOHM rpadukoil u
UX KOMOMHAIUSMU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0JIe 00CYKJIeHHs y4eOHOTro MaTepHaia, pe3yabTaToB JJa0OPaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJaeMOW TEMbl M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
pelleHre 3a7auu U noaepKaHue 01aroxenareaIbHOCTH OOLIEHMS;



COIIOCTABJIATh CBOM CYXKIEHHA C CYXKAECHUSAMH JIpYyTMX YYaCTHUKOB JIMAJIOra,
0OHapyXUBaTh pPa3IM4Me U CXOJCTBO MO3ULUII;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOoJIMYHO  NPEACTaBIATh  pe3yJbTaTbl  BBIIOJHEHHOTO  (M3UYECKOTrO0  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHUs, IIPOEKTA);

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIEMBI;

OpPUHUMATh LEIH COBMECTHOW JESITEIbHOCTH, OPraHU30BBIBATH JEUCTBUA 10 €€
JOCTHDKEHUIO: paclpelieNiaTh poJiv, 00CYyXkJaTh MPOLECChl U Pe3yiIbTaTbl COBMECTHOM pabOTHI,
0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMOJIHATh CBOIO 4YacTh pabOTHI, JOCTUTas KAaueCTBEHHOIO pe3ysibTaTa MO CBOEMY
HaIlpaBJICHUIO U KOOPAMHUPYS CBOM JIEHCTBUS C IPYTMMHU YJICHAMU KOMAaH/Ibl;

OLIEHUBATh KAaueCTBO CBOErO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIBHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranu3anus:

BBISBJIATh MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIMX I peLIeHUs
bu3nyeCKuX 3HAHMIA;

OPUEHTHPOBATHCSI B PA3IMYHBIX MMOAXOAAX TPUHATHA peleHuHd (MHIUBUAYaJIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEIIEHUH IPyIIoi);

CaMOCTOSITENIbHO COCTABJIATh AJNTOPUTM pelieHus (U3NYEeCKOM 3ajauum WM IUIaH
UCCIIEIOBaHUSI €  Y4€TOM HMEIOLIUMXCS PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHpOBAaTh Mpe/jaraéMble BApUaHThI PELICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ/1b, SMOLUOHATBHBIH HHTEJICKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh 1aH €€ H3MEHEeHMUS,

OOBSICHATH TPUYHHBI JOCTHKECHHUS (HEIOCTHIKECHHUS) PE3yJIbTaTOB JACATEIBHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTH (B TOM YHCIE B XOJ BBIIOJIHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHMBILUXCS CUTYalUH,
YCTAHOBJICHHBIX OIMUOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBHSIM.

CTaBUTh ce0si HAa MECTO JAPYroro 4ejoBeKa B XOJA€ CHOpa WM JUCKYCCHH Ha HAyYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS M JIOTHKY JPYTOTrO.

npu3HaBaTh CBOE MpaBO Ha OWIMOKY 0pH pemeHud (QU3MYEeCKUX 3ahad Wil B
YTBEP)KICHHUSIX HAa HAyYHbIE TEMBI M TAKOE e MPaBo JAPYroro.

IIpeameTHbIe pe3yabTaThl
K konny oOydeHus ¢ 7 knacce peMETHBIE PE3YNIbTAaThl HA YIIIYOJIEHHOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHUI:

® [ICIIOJIB30BATh  MOHATHS: (QU3MYECKUE M XUMHUYECKHE SIBICHHUsA, HaOI0JeHue,
9KCHEPUMEHT, MOJIeJIb, THIIOTE3a, EAUHUIBI (PU3UUECKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHUSL ~ BemiecTBa  (TBEpHOE, IKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JIBUKECHHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIIMHEHHOE), TPACKTOPHs, PABHOJACHCTBYIOIIAs CHII,
nedopmarus (yrnpyras, IiIacTHYecKas ), HEBECOMOCTh, COOOIIAIOIITUECS COCY/IBI,

® YBEpEHHO pa3nuyarh sBICHUS (IU(Qy3us, TEIIOBOE IBMKEHHE YaCTHIl BEIIECTBa,
pPaBHOMEpPHOE JBM)KEHHE, HEPAaBHOMEPHOE [BHXKEHHE, MWHEpLHUs, B3aUMOJEHCTBUE Tel,



paBHOBecHE TBEPIBIX TeNl C 3aKPEIJIEHHOW OChbIO BpallleHUs, Mepefada AaBleHUs TBEPIBIMU
TeTaMH, S>KUIKOCTSIMH U Tra3aMu, aTtMocepHOe HaBlieHWE; IUIaBaHUE TeN, IPEBpaIlCHUs
MEXaHUYECKOM SHEPruM) IO OINMCAHUIO HX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHNX JaHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh MPOSBIICHUE M3YYCHHBIX (DU3MUECKHUX SIBJICHUW B OKpYXKaromemM mupe (B
TOM uHcie (U3NUECKUE SIBICHUS B MIPUPOJIE: MPUMEPDI JIBUKEHHS C PA3IMUYHBIMU CKOPOCTSIMH B
JKMUBOM U HEXKUBOW MPUPOJE, AEUCTBUE CUII TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJIE U TEXHHKE,
BIUSHUE aTMOC(EpPHOro [JaBliCHUS Ha JKMBOM OpraHW3M, IUIABaHHWE pPBIO, pBIYard B Tele
YeJioBeKa), PH 3TOM NEPEeBOAUTH MPAKTHUUECKYIO 3a7jauy B y4eOHYIO, BBIICISTH CYIIECTBEHHbIE
cBoMcTBa (MPU3HAKHK) (DU3HUECKHUX SBICHHM;

® OIIMCHIBATh U3YYEHHBbIE CBOMCTBA Tel M (PU3WYECKHUE SBIICHUS, UCIONb3YS (pU3nveckue
BeJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpeMs, IMYTh, CPEAHSSI CKOPOCTh, CHIIA
YIOPYTOCTH, CUJIa TSKECTH, BEC TENa, CUJIa TPEHUsI, JaBJI€HUE TBEPIOTO Tela, aBjeHUe cTosda
JKUJIKOCTH, BBITAJIKMBAIOIIAs CUJIAa, MEXaHW4YecKass padoTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT
CWibl, KOA(G(OUIMEHT IOJIE3HOTO JEWUCTBUS MEXaHHW3MOB, KUHETHYECKas M MOTEeHIMaIbHas
SHEprusl), MpU OMUCAHUH MPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICT UCIIOJIb3yEeMbIX BEJIHYHH,
UX O0O0O3HAYCHWS W CEAWHHIBI (PU3NICCKUX BEIMYUH, HAXOIUTH (OPMYJIBI, CBS3BIBAIOIINC
JaHHYI0 (HU3UYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpapUKH H3YUYCHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

® XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3HUECKHUE SIBJICHUS U MPOLIECCHI, UCTIOIB3Ys MpaBuia
CIIOKEHHMsI CHIT (BIIOJIb OJJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena, mpaBuiIo
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHHUsI MEXaHUYeCKOU
SHEPTrUM, TPU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U 3alHUCBHIBaTh €ro
MaTeMaTU4YeCKOe BHIPAKCHHUE;

® CTPOUTH TIPOCThIE (DU3UYECKHUE MOJEIH PEaTbHBIX OOBEKTOB, MPOIECCOB U SBJICHHM,
BBIJICJIATh TNPU JTOM CYIIECTBEHHBIE W BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB,
SBIICHUH, TPUMEHATh (PU3NYECKUE MOJICTH ISl OObACHEHUSI (PU3NUECKHX MPOILIECCOB U PEIleHUs
yueOHBIX 3a7a4;

® 00BACHATH (PU3MUECKHE SIBICHUS, MTPOLIECCHl U CBOMCTBA TEN, B TOM YHCJE B KOHTEKCTE
CUTYyaIlMi MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, W peliaTh KadyeCTBEHHBIE 3a/Jaud, B TOM
YuCie TpeOYyIOIINe YUCIEHHOTO OIIEHUBAHUS XapaKTePHBIX 3HAUCHUH (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMPATH aJIeKBATHYIO (PU3MUYECKYIO MOJIEIb, BBISBISITh IPUYUHHO-CIIEICTBEHHBIC CBSI3U U
BBICTPAMBaTh JIOTMUECKYIO LIETIOYKY pACCYKIEHHM ¢ ONopoill Ha M3yYEHHbIE CBOMCTBA
bu3NYeCcKuX SBICHUHN, GU3NMUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

epemath pacu€THbIe 3amaud (B 2—3 AEWCTBUA) MO W3Yy4aeMbIM TeMaM Kypca (HU3HKH,
BBHIOMpAsl aJeKBAaTHYIO (PU3MUECKYI0 MOJIeTh, C UCIOJB30BaHUEM 3aKOHOB W (opmyi,
CBSI3BIBAIONINX (DM3UYECKHE BEITUYMHBI, 3aIIMCHIBATh KPATKOE yCIOBUE U Pa3BEPHYTOE pelIeHUE
3a/1a4y¥, BBIABIIATH HEJOCTAIONIME WM M30BITOUHBIC JaHHBIE, OOOCHOBBIBATH BBIOOP MeETOJIA
pelieHusl  3aJayd, MHCMOJb30BaTh CIPABOYHBIE JAHHbIE, MPOBOJUTH MaTEMaTUYECKHE
npeoOpa3oBaHMs U PacUEThl, OIICHUBATh PEATUCTUIHOCTH TMOJYUYCHHOTO 3HAYCHUsST (PU3nUecKon
BEJIMYMHBI U OMNpPENeisTh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON MpU pelIeHUuU
3a/1a4u;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU MOMOIIU PUIUYECKUX METOJIOB,
U TpeaiaraTb OPUEHTHUPOBOYHBIA CIOCOO PEIICHUs, B OMHUCAHWU HMCCIEIOBAaHUS PACIO3HABAThH
MIPOBEPSIEMOE MPEATOI0KEHUE (TUTIOTE3Y), UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3ybTaT;



® [IPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3HUECKUX SBJICHUN MM (PU3NYECKUX CBOWCTB TEJ
(muddy3us, TEmaoBOe pacUIMpEeHHE TIa30B, SBJICHHE HWHEPLHUM, H3MEHEHHE CKOPOCTH IIpHU
B3aMMOJEHCTBUM TeEJ, Ieperada MAaBJICHUS JKUIKOCTBIO M Ta30M, IPOSABIECHUE JEHCTBUS
aTMOC(EepHOTOo JaBICHHUS, JIEHCTBHE MPOCTHIX MEXAaHU3MOB): (POPMYIHUPOBATH MPEINOIOKECHHUE
(rumore3y) 0 BO3MOXKHBIX pe3yibTaTax HaOIIOAEHUHN, CAMOCTOATENBHO COOUPATh YCTAHOBKY M3
M30BITOYHOTO HabOpa 000pyI0OBaHUS U POPMYIIUPOBATH BHIBOJIBI,

® [IPOBOJIUTh MpPSIMbIE U KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BEIUYMH (paccTOsHHE,
IIPOMEKYTOK BPEMEHH, Macca Tejla, 00bEM Teja, Cuila, TEMIIEpaTypa, INIOTHOCTh KHUJIKOCTU U
TBEPAOrO TeEla, CWIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JIeMCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOA(P(MUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/a U3MepeHus, (PUKCUpPOBaTh MOKa3aHUs NPUOOPOB, HAXOAMTh 3HAUYEHUE H3MEpsieMOi
BEJIMYMHBI C TIOMOILBIO YCPEIHEHUS PE3yNIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH MOIPEIIHOCTh
U3MEPEHU;

® [IPOBOJIUTH HECIIOKHBIE YKCIIEPUMEHTAIBHBIE UCCIIETOBAHHUS 3aBUCUMOCTEH (DPU3MUECKIX
BEJIMYMH (3aBUCUMOCTU IYTH PABHOMEPHO JBMIKYILIErOCs Tejla OT BPEMEHHM JBUKEHMS Tela,
CWJIbI TPEHHS CKOJIBXKEHUS OT CHJIbBI HOPMAaJbHOTO JIaBJICHUS, KadecTBa 0OpabOTKU
IOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIbI TPEHUs OT IUIOLIAJAN CONPUKOCHOBEHMS TEJ, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TeNO, YCIOBUMN IJIaBaHMs TeJl, YCIOBUH paBHOBECHs pblyara U OJOKOB):
COBMECTHO C y4MTeneM (popMynupoBaTh 3a/lauy M THUIIOTE3Y HMCCIEJOBAHUS, CAMOCTOSTEIHHO
IUTAHUPOBATh HCCJEI0OBAaHUE, CAaMOCTOSITENIbBHO COOMpPAaTh AIKCIEPUMEHTAIbHYIO YCTaHOBKY C
MCIIOJIb30BaHUEM MHCTPYKIUH, MIPEACTABIAThH MOTYYEHHbIE 3aBUCUMOCTH (PU3NMUECKUX BEIUYUH
B BujAe TaOmuIl U TpauKOB, OLIEHWBATH IOTPELIHOCTH, JeNaTh BBIBOJABI 10 pe3yJbTaTaM
WCCIIEJOBAHMSI,

e coOM0IaTh TpaBMIa TEXHUKH O€30MacHOro TpyAa Ipu paboTe ¢ JabopaTOPHBIM
o0opynoBaHuEM;

e yKa3plBaTh MPHUHIMIIBI JAEUCTBUS MNPUOOPOB M TEXHUYECKHUX YCTPOHCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIIAIOUIMECS] COCynAbl, OapoMeTp, pbluar, MOJABMKHBIA H
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

® XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTMYECKHX IPOIIECCOB C OMOpPOM Ha MX ONUCaHHWs (B TOM YHCIE: MOAUINIHHKH,
YCTPOMCTBO BOAOMPOBOJIA, THAPABIMUYECKUI TIpecc, cu(oH, MaHOMETpP, BEICOTOMED, MOPIIHEBOM
HAcoOC, apeoMeTp), MCIIONIb3Ysl 3HAHUS O CBOMCTBAaX (U3NYECKUX SBICHUH U HEOOXOJIUMbIe
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

® 1ICIIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MNPHOOPOB U  TEXHOJIOTMYECKUX TPOIECCOB TMpPH pEIIeHUH Yy4eOHO-
MPAKTUYECKUX 3a7ay;

®IPUBOJUTH MpUMEPbl (HAXOOUTh HH(GOPMALMI0O O TpUMepax) MPaKTUYECKOTOo
UCIIOJIb30BaHUs (PM3NYECKUX 3HAHWH B MOBCEJHEBHOW JKU3HM AJs o0ecredeHus 0e30MacHOCTH
npu OOpamieHuu C MpuOOpaMM U TEXHUUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 3/J0pOBBbS H
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHHUS B OKPY KaIOIIEH cpejie;

® OCYILECTBJIATH OTOOP HCTOYHMKOB HMH(POpPMAUU (PU3HUECKOrOo COJACpXkKaHUSA B
HNHuTepHeTe, camocTosATEIbHO (POPMYIHUPYS TOUCKOBBIA 3alpoc, HA OCHOBE MMEIOITUXCS 3HAHUN



U NyTEM CpaBHEHMs pa3IMUYHBIX MCTOYHUKOB BBIACIATh HH(DOpPMALUIO, KOTOpas sBISAETCA
IIPOTUBOPEUYMBON UM MOXKET OBITH HEOCTOBEPHOIA;

® [ICII0JIb30BATh IIPU BBHIMOJHEHUHM Y4YEOHBIX 3aJaHUIl Hay4YHO-TNIONYJIPHYIO JIMTEPATypy
(U3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHpPOBAaHUS TEKCTa, MpeoOpa3oBaHMsl HMH(GOpMAIMKU U3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE KPaTKHWE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMaLUK (PU3NUECKOro COAEpKaHMsl, B TOM 4Hcie IMyOJIMYHO JeNaTh KpaTKue
cooOImieHnss O pe3yibTaTax IPOEKTOB MM YYeOHBIX HCCICAOBAHUM, MPH 3TOM TPAMOTHO
UCTIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
Mpe3eHTAlNEN;

®[IpY BBINOJHEHUHM Y4YEOHBIX MPOEKTOB U HCCIEIOBaHHUM pacrpenesisTh 00g3aHHOCTH B
IpylIe B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadaMM, CJIECIUTb 3a BBIIOJIHEHHEM IUIaHA
NecTBUH, aJleKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTh T'PYIIbI, BHICTPAUBAThH
KOMMYHUKAaTUBHOE B3aMMOJCHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHny oOyuyeHus ¢ 8 Knacce npeIMETHbIE Pe3ylbTaThl HAa YIiyOJIEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

® 1ICTI0JIb30BATh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAININYECKHE U aMOP(HBIE TEJIa, HACHILICHHBIN
YW HEHACBHILEHHBIM map, CcHocoObl W3MEHEHWs BHYTPEHHEH DHEpPruM, 3JIEMEHTapHbIN
ANEKTPUYECKUI 3apsi]], IPOBOJIHHKH, MMOIYIIPOBOAHUKH, JUJIEKTPUKH, NCTOYHUKHU TTOCTOSSHHOIO
TOKa, JIEKTPHUUECKOE U MarHUTHOE TOJIsI, ONTUYECKas CUCTEMA) U CUMBOJIIMYECKUHN S3bIK (PU3UKU
IPU PELICHNH YUeOHBIX U MPAKTUYECKUX 3a]1ad;

® YBEPEHHO pa3inuaTh SBJIEHU (TEMJIOBOE paclIMpeHHe (CKaTHe), TeIUIOBOE PaBHOBECHE,
MIOBEPXHOCTHOE HATSDKEHME, CMAYMBAHME, KAIWUIAPHBIE SBJICHMS, MCIIAPEHHUE, KOHICHCALUs,
IUIaBJICHUE, KPUCTAJUIM3aLUs, KHIIEHHE, CIIOCOObI Terulonepenadyud (TEIuIONpOBOAHOCT,
KOHBEKIMsI, W3Iy4eHHE), TEIUIOBBbIE IOTEpH, 3JEKTpU3aLus TeJl, B3aUMOACHUCTBUE 3apsioB,
JEHUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHME, B3aUMOJACHCTBUE MAarHUTOB, ICHCTBUE
MarHUTHOT'O IOJIsl Ha MPOBOJAHUK C TOKOM) 10 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIIEHUE U3YyYEHHBIX (PU3MUECKUX SBJICHHUM B OKpYy)KarolleM Mupe (B
TOM 4YHclie (QU3NYecKUe SIBJICHUS B MPHUPOJE: MOBEPXHOCTHbIE M KalWUIIPHBIE SIBICHUS B
OpUpoie, KpUCTaUIBl B Ipupoje, nznydenue CoiHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHUe pOCHl, TyMaHa, UHEs, CHETa, JIEKTPUUYECKHE SBJICHUS B aTMOc(]epe, FIEeKTPHUECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE MoJe 3eMJu, Apei( IMOIIOCOB, POJIb MarHUTHOIO TOJS JJIst
’KU3HU Ha 3emiie, MOJSIPHOE CUSHUE), TIPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 337a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® ONIMCHIBATh M3YYEHHBbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCIONb3Yys (pU3nUeckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrHsl, KOJUYECTBO TEIUIOTHI, paboTa rasa, yJelbHas
TEIIOEMKOCTh BEIECTBA, yJeNbHAs TEIJIOTa IUIABJICHUS, YAeIbHas TEIUIOTa MapooOpa3oBaHUs,
yJllebHas TEeMIoTa CrOpaHus TOIUIMBA, KO3((UIMEHT MOJIE3HOT0 JeHCTBUS TEMJIOBOM MAIINHBI,
OTHOCHUTEIIbHAS BIAXXHOCTh BO31yXa, JJICKTPUYECKHH 3apsl, CHJIA TOKa, DJJICKTPUYECKOE
HaIpsDKEHUE, CONMpOTHUBIEHUE MpoBoAHMka, J/IC B 1enu NOCTOSHHOTO TOKA, 3JEKTPUUECKOE
yIeNbHOE COINpPOTHBIICEHUE BEIIeCTBA, pad0oTa M MOIIHOCTh JJIEKTPHUECKOTO TOKa), MpHU
ONUCAaHUM TPABWJIBHO TPAKTOBaTb (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, WX



0003HaYeHHs] U eIUHUIBI (PU3MYECKUX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLIUE TAHHYIO
(GU3NUeCKyI0 BEIIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH TpaduKy U3YYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEIINYHH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS M MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KUHETHUECKONH TEOpUU CTPOCHHS BELIECTBAa, YpaBHEHUE
TEIUIOBOro OajaHca, 3aKOH COXpaHEHHUs DJIEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpUHIIMII
CYIEPIIO3UIINH AIEKTPHUUECKUX T0JIei, 3akoH OMa J1J1s ydacTKa 1enu, npasuia Kupxroda, 3akox
Oma s nmonHoW nenu, 3akoH JDkoyns-JIeHIa, 3aKOH COXpaHEHUS B3HEPTUU, IPU ITOM
pa3anyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUUECKOE BhIpaXKEHHE,

® CTPOHUTH MPOCTHIE (PU3MUECKUE MOJAETH PEabHBIX OOBEKTOB, MPOLECCOB M SIBICHHM,
BBIICTISITh NP STOM CYUISCTBEHHBbIE M BTOPOCTEIICHHBIE CBOICTBA OOBEKTOB, IPOIIECCOB,
SBIICHUH, TPUMEHATh (PU3NYECKUE MOJICIH Il OObACHEHUS (PU3NUECKHX MPOLIECCOB U PEIleHUs
y4eOHBIX 3a7a4;

© 00BACHATH (PU3NYECKUE SBJICHHUS, IPOIIECCHI U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyalluid MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa, M pellaTh KauyeCTBEHHBIC 3a/1a4d, B TOM
qrciie TpeOyoIe YUCISHHOTO OLEHUBAHUS XapaKTePHBIX 3HAYCHUN (PU3UIECKUX BEITMYUH, MTPU
9TOM BBIOMPATH aJIEKBATHYIO (DU3UUECKYIO MOJEIb, BBISBISATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
BBICTpAaUBaTh JIOTUYECKYIO IIEMOYKY pACCYXICHUW C ONOpoil Ha W3y4YCHHbIE CBOMCTBA
bu3nUecKuX SBICHUH, PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

® YBEPEHHO pellaTh pacy€THble 3a1a4yd (C omopoil Ha 2—3 ypaBHEHHs) MO H3y4aeMbIM
TeMaM Kypca (pU3MKH, BbIOMpas aJIeKBaTHYI0 (PU3NYECKYIO MOJIENb, C MCIIOIb30BAaHUEM 3aKOHOB
1 GOPMYII, CBA3BIBAOIINX (PH3MUECKUE BETMUMHBI, 3aIIICHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE
pellieHre 3a/ladyd, BBIABIATH HEJOCTAIONIUE WM M30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOD
METOJla peIIeHMs 3a/layH, WCIOJIb30BaTh CIPABOYHBIE JaHHBIC, MTPUMEHATH METOJbI aHaIH3a
pa3MepHOCTEH, UCIONb30BaTh rpadUyecKue METOAbl  pelIeHUs  3aJad, MPOBOJUTH
MaTeMaTHYeCKue MpeoOpa3oBaHUsi W pacu€Thl, OIEHUBATh PEATHCTUYHOCTH IOJY4EHHOTO
3HaYeHHUs (uU3NuecKod BEMMUYMHBI U OIpPENeNATh Pa3sMEPHOCTh (U3NUYECKON BEITMYMHBI,
MOJTy4YEHHOU MPU pelIeHUH 3a/1a4H;

® pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIHM (PU3NYECKUX METOJIOB,
U TIpeuIaratb OPHEHTHPOBOYHBIN CIOCO0 pemieHs], B OMMMCAHUH UCCIIETOBAaHHUS PACIiO3HABATh
TIPOBEPsIEMOE TIPEATIONIOKEHUE (THITOTE3Y), MHTEPIPETHPOBATH OJTYICHHBINA pPe3yIbTaT;

® [IPOBOJIUTH OMBITHI IO HAOTIOJICHUIO (PH3MUECKUX SBJICHUN W (PU3NIECKUX CBOWCTB TET
(KamMJUIIpHBIE SIBJICHUS, 3aBHCUMOCTH JaBIICHHUSI BO3AyXa OT €ro o0bEMa M TeMIepaTyphl,
CKOpOCTM TIpollecca OCThIBaHUS (HAarpeBaHUs) MpPH M3IyYEHUH OT I[BeTa H3Iydaromei
(TorjomaoIei) MOBEepXHOCTH, CKOPOCTh HCHApEHUs BOJbl OT TEMIIEPATyphbl KHUJIKOCTH U
IoIMaan €€ TMOBEPXHOCTH, DIIEKTPH3AIUS TEN W B3aMMOJICHCTBHE DJICKTPUYECKUX 3aps/IOB,
B3aWMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BHU3yaJH3alllisi MAarHUTHBIX IIOJIEH ITOCTOSHHBIX
MarHuTOB, JIEHCTBUS MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOMCTBa JJIEKTPOMArHUTA,
CBOWCTBA  DJIEKTPOABHMIraTelsl  IOCTOSHHOTO  TOKa):  (OPMYJIHUpOBaTh  IpOBEpseMoe
MPEANONOKEeHHEe (THUMOTE3y) O BO3MOXHBIX pe3yiabTaTax HaOMIOJICHUH, CaMOCTOSITEIIBHO
cobuparh yCTaHOBKY M3 HW30BITOUHOTO Habopa OOOpYJOBaHUS, OINKCHIBATH XOJ ONBITA U
(GbopMyITUpPOBaTH BEIBOJIBI;

® [IPOBOJUTH MpSMble U KOCBEHHbIE HM3MEpeHUs (U3MUECKUX BEIMYMH (TeMIleparypa,
OTHOCUTEIIbHAs BIAXHOCTh BO3AyXa, CHJIA TOKA, HANpsHKEHUE, YACNbHAas TEIUIOEMKOCTh
BEIIIECTBA, COIMPOTHBICEHUE MPOBOJHUKA, padoTa M MOLIHOCTh AIIEKTPHUUYECKOTO TOKa) C
WCIIOJIb30BAHUEM AHAJIOTOBBIX W MHUQPPOBBIX MPHOOPOB, OOOCHOBBIBATH BBHIOOp METOJA



u3MepeHusi, PUKCUPOBATh MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAYECHUE M3MEPSAEMOIl BEIMYMHBI C
MIOMOIIBIO YCPETHEHUS PE3Y/IBTaTOB CEPUN U3MEPEHUH 1 OLIEHUBATH MOTPEIIHOCTD U3MEPEHUH;

® [IPOBOJUTH SKCIIEPUMEHTANILHBIE HCCIIEJOBAHMS 3aBHCUMOCTEH (PHU3HUECKUX BEIUYHH
(3aBHCHMOCTH JaBJICHHSI BO3JlyXa OT €ro 00bEMa M HarpeBaHUs WU OXJIAXKICHHS, UCCIICI0BaHUE
ABJICHUSl TEIJIOOOMEHAa TMpU CMEIIMBAaHUU XOJIOJHOM U Tropsiued BOJbI, 3aBUCHUMOCTH
COMPOTUBIIEHUSI MPOBOAHMKA OT €ro JUIMHBI, IJIOLIAJHA IOMEPEYHOr0 CEYCHHS] U YAEIBHOTO
COIIPOTHBIICHUS BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOAHMK, OT
HaNpsDKEHUS. Ha IPOBOIHUKE, CCIIEIOBAHNE TIOCIIEI0BATEIBHOTO U MApaICIbHOTO COSANHEHHUH
MIPOBOJHMKOB): COBMECTHO C y4HTeNleM (OpMyJIHUpOBaTh 3a/lady U TUIIOTE3y HCCIeI0BaHUS,
CaMOCTOSITENILHO IJIAHUPOBATh HCCIEA0BAHNE, CAMOCTOATEILHO COOMPATh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAHWEM HWHCTPYKIMH, TIPEACTABIATH IIOJTYYEHHBIE 3aBUCHMOCTHU
($U3MUeCKUX BETUYMH B BUE TAOIHII U TpaMKOB, OIICHUBATH MOTPEIIHOCTH, JIEIAaTh BBIBOIBI 110
pe3ynbTaTaM HCCIeI0BaHNUS;

e coOIO1aTh TpaBmiIa 0€30MaCHOTO TPYAA MPHU padoTe ¢ TadopaTOPHBIM 000PYIOBAHUEM;

® XapaKTepU30BaTh MPUHIHUIIEI IEHCTBHUS M3YYEHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTMYECKHX MPOIIECCOB C OMOPOH Ha WX ONMUCAHMA (B TOM YHCIIE: CUCTEMa OTOIUICHHS
JIOMOB, TUTPOMETp, MapoBas TypOMHa, aMIEpPMETP, BOJBTMETP, CUYETYUK DIIEKTPUUECKOU
SHEPrUH, JIIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTelbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
NPEOXPAaHUTEIN U WX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb IOCTOSHHOTO TOKAa), MCIONB3YyS 3HAHHUA O CBOWCTBAax
bu3nuecKkux sSBICHUN, HEOOXOUMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTHIE TEXHHYECKHE YCTPOWCTBA M HW3MEPHTENbHBIE MPHOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (KHUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETpP, JBUraTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, pPEOCTaT), COCTaBIATH CXEMBI
DIIEKTPUUYECKUX IIETIeH C TIOCIEOBATEIIbHBIM M TapajuleIbHBIM COCJMHEHHUEM DSJIEMEHTOB,
pa3nuyasi yCIIOBHBIE O00O3HAYEHHUsSI DJIEMEHTOB JJICKTPUYECKUX IIETEH, MCIIONB30BaTh CXEMBI H
CXEMaTHYHbIe PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX MTPOLECCOB MPH PEIIeHUH YUeOHO-TIPAaKTHUYECKUX 3a]1ay;

®[IPUBOAUTH MpHUMEPHl (HAXOIUTh HMHPOPMALMIO O THpUMepax) MPAKTHYECKOTO
UCTIONIb30BaHUsT (PM3NYECKUX 3HAHWN B TIOBCEJTHEBHOW JKU3HH /IS oOecTiedeHns 0€301MacHOCTH
npu OOpamieHnu C TpHOOpaMH W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 30POBbS M
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKaroIlei cpee;

® OCYIIECTBIIATh TOWMCK HHGpopManmu (uU3HYeckoro coaepxkanus B HWHTepHeTe,
CaMOCTOSITENIbHO (POPMYIUPYsI IOMCKOBBIH 3ampoc, Ha OCHOBE UMEIOIUXCS 3HAaHUI U CpaBHEHUS
JIOTIOJTHUTEIBHBIX MCTOYHUKOB BBLACIATH MH(OPMAINIO, KOTOpas SIBIAETCS MPOTHBOPEUMBOM
WJTH MOKET OBITh HEIOCTOBEPHOM;

® ICTIOJIb30BaTh NP BBHIMOJHEHUH Y4YeOHBIX 3a/laHUil HAy4YHO-TIONYJSIPHYIO JHUTEPATypy
(GU3NIECKOTO COJNEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMHl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMAlUKM W3 OAHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

®Co3/1aBaTh COOCTBEHHBIC TMCHMEHHBICE M KpaTKHUE YCTHBIE COOOIIEHHUsA, 00o0mmas
UH(POPMALIMIO U3 HECKOJIBKUX HMCTOUYHUKOB (PH3UUECKOTO COJAEPKaHUs, B TOM UYUCIIE MyOJINYHO
NPEICTaBIATh PE3YIbTAaThl MPOCKTHOM WM HUCCIENOBATEIbCKONW JEATEIBHOCTH, IMPH STOM
rPaMOTHO HCIOJIb30BaTh HW3YYECHHBIM MOHATUHHBIM ammapar Kypca (PU3UMKH, CONMPOBOXKAATH
BBICTYIUICHHE MTPEe3EHTAIINEH;



®IIPU BHITIOJHEHUH YYEOHBIX TIPOCKTOB U HCCICIOBAHWA (U3UYECKUX TIPOIECCOB
pacupenensaTb 00s3aHHOCTH B TPYIIIE B COOTBETCTBUHU C MTOCTABJICHHBIMH 3a/1a4aMU, CJICIUTh 3a
BBITIOJTHEHUEM TUTaHA JIEHCTBUH M KOPPEKTHUPOBATH €r0, aJeKBATHO OIICHUBATH COOCTBEHHBIN
BKJIAJ| B JIESTEIBHOCTh TPYNIIbI, BHICTPAWBaTh KOMMYHHUKAaTHUBHOE B3aWMOJICHCTBUE, MPOSBISAA
TOTOBHOCTB paspeniaTh KOH(IUKTHI.

K xoHny oOyuyenus ¢ 9 Knacce npeIMETHbIE Pe3ylbTaThl HA YIIIYOJICHHOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® CTIOJIb30BATh MOHATHUS (CHCTEMa OTCUETA, OTHOCUTENILHOCTh MEXaHUYECKOTO JIBUKCHHUS,
HEBECOMOCTh M TMEPErpy3KH, IMEHTP TSHKECTH, MEXaHWYEeCKHE BOJIHBI, 3BYK, HMH(Pa3ByK H
YIABTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, PEHTI€HOBCKOE U3JIy4CHHE, LIKaJIa IEKTPOMArHUTHBIX
BOJIH, HCTOYHUKU CBeTa, OJIM30PYKOCTb M JaJIbHO30PKOCTb, CIEKTPbl HCIYCKaHUS |
HOTJIOIIEHUs, aibda-, 0era- W ramMMma-u3Iy4deHHs, H30TONbI, SACpPHAT W TEPMOsIEpHas
DHEPTeTHKA) U CHMBOJIMYECKHIA S3bIK (PU3UKHU TP PEIICHUH YUEOHBIX M MPAKTHYECKUX 3324,

® YBEpPEHHO pAa3/IM4aTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIHMHEHHOE
JBW)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBUKECHHE, CBOOOIHOE TaJICHUE Tell, IBHKCHHE
[0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJ, paBHOBECHE MAaTEpUalIbHON TOUYKH, PpEaKTUBHOE
JIBIDKEHUE, HEBECOMOCTb, KoyiebaTenbHOE JABMKEHHE (TapMOHMYECKHE, 3aTyXarollue,
BBIHY)KJICHHBIE KOJeOaHMsI), Pe30HAHC, BOJHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpPaKECHUE
3ByKa, HHTeppepeHIHs U AU(PaKIUs BOJIH), IPIMOIUHEHHOE pacIpoOCTpaHEHHE, OTPaKEHHE U
IpeIoOMIIEHUE CBETA, MOJIHOE BHYTPEHHEE OTpa’KeHUE CBETA, pa3jiokeHue 0eIoro cBeTa B CIEKTP
U CJIOXEHHME CIIEKTPAJIbHBIX 1IBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JMHEWYATOTr0 CHEKTpa H3JIy4eHHs) 0 OINMCAHWI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TAHHOE (PH3UUECKOE SBICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpYyKaromem mupe (B
TOM YHcIie (PU3MUECKUe SIBICHUS B PUPOJIC: IPUIIMBHI M OTIIUBEL, ABIKeHHE TuTaHeT CoTHeuHOU
CHCTEMBl, PEAKTUBHOE JIBUKEHHE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEeMCMUYECKHe BOJIHBI, I[yHaMH, 3XO0, LBETa TeJ, ONTHYECKUE SBJICHUS B
npupone, OWOJIOTMYEecKOe JAEHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHTITEHOBCKOTO
U3TYYCHUH, EeCTECTBEHHBIH pAIMOAKTUBHBIA (OH, KOCMHYECKHE JYy4YH, pPaJHOAKTHBHOE
U3Jy4YeHUEe MPHUPOJTHBIX MHUHEPAIOB JEeHCTBUE paJMOAKTHBHBIX H3JIyY€HHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOIUTH MPAKTUUECKYIO 3a/lauy B Y4eOHYIO, BBIICTATH CYIIECTBEHHbBIE
cBOiicTBa (IMpU3HAKK) PU3NYECKUX SBIICHUI;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel W (U3UYECKUE SIBICHHS, UCIONb3YS (PU3UUECKUE
BEJIMYMHBI (CPETHSS 1 MTHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
nepeMelieHle IpH PAaBHOYCKOPEHHOM TPSMOJMHEWHOM JIBUKEHUH, YIJIOBas CKOpPOCTb,
LEHTPOCTPEMUTENFHOE YCKOPEHHEe, CHJla TPEHUs, CUJla YIPYTOoCTH, CHJIAa TSHKECTH, YCKOpEHUe
CBOOOJTHOTO MaJIeHHs, BEC Tela, HEHTP TSKECTU TBEPAOTO Tesa, UMITYJIbC TeJla, UMIYJIbC CHIIBL,
MOMEHT CHJIBI, MEXaHWYecKas paboTa ¥ MOIIHOCTb, MOTCHIIMAFHAS YHEPTUs TeNa, MOTHATOTO
HaJT IOBEPXHOCTHIO 3€MJIH, MTOTCHITHAILHAS DHEPTUS CKATON NMPYKUHBI, KHHETHYECKasi YHEPTHS,
NOJIHAsE MEXaHWYecKasl SHEprus, MepHoj] M 4YacToTa KoJieOaHUM, Meproj] MaTeMaTHYecKoro U
NOPYKUHHOTO MAasTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa,
HoKa3aTesab NPETOMIIEHUS CPefbl), IPU ONUCAHUM NPABHIBHO TPAKTOBATh (PU3MYECKUHA CMBICI
UCTONb3YEMBbIX BEIMYMH, HUX O0003HAuUe€HUs M eAMHUIBl (U3NYECKHX BEJIUYMH, HAXOIUTh
(bopMyIbl, CBS3BIBAIOLINE MaHHYIO (U3NYECKYIO BEIWYHHY C JIPYITMMHU BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHMYUNH;



® XapaKTepU30BaTh CBOMCTBA Teld, (PU3MUECKHE SIBICHUS U MPOILECCHI, UCTONb3Yys 3aKOH
COXPaHEHMs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHMS, IMPUHIMII CYNEPHO3ULMH CWJI, TPUHIIMII
oTtHocuTenbHOCTH [anmuiiesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHsT MMITYJbCa, TEOPEMY O
KMHETUYECKOW 3Hepruu, 3akoH ['yka, 3akoH bepHyiuIM, 3aKOHBI OTPAKEHHSI U IIPEIIOMIICHUS
cBeTa, (opMyily TOHKOH JIMH3BI, IUIAHETAPHYIO MOJIENb aTOMa, HYKJIIOHHYIO MOJIElb aTOMHOI'O
A1pa, 3aKOHbI COXPAHEHHUs 3apsiIOBOTO U MAacCOBOTO YMCEN MPH SIAEPHBIX PEAKLUAX, IPH 3TOM
pas3InvaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MATEMaTHYECKOE BBIPAKCHNUE;

® CTPOUTH (PU3UYECKHE MOJIENIN PEANbHBIX 0OBEKTOB, IPOLIECCOB U SIBIEHUH, BBIIEIATH IPU
3TOM CYIIECTBEHHBIE M BTOPOCTENICHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SBJICHUN, IPUMEHSTh
busznyeckue MoJeNu Ui 00bICHEHUS (PU3MUECKUX MPOIIECCOB M PEIICHUS yUeOHBIX 3a1a4;

® O0BSICHITH (PU3MUYECKHE SBIICHHS, MIPOLECCHI U CBOMCTBA TeJl, B TOM YHCIIEC B KOHTEKCTE
CUTyalluid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKkTepa, M pellaTh KaueCTBEHHBIC 3a/1a4d, B TOM
qucie TpeOyoLe YMCICHHOTO OLIEHUBAHUS XapaKTEPHbIX 3HAYeHUH (PU3HMUECKUX BEIUYHUH, IPU
3TOM BbIOMPATH a€KBATHYIO (PM3UUECKYIO MOJIEIIb, BBISABIIATh IPUUMHHO-CIECICTBEHHbIE CBS3H U
BBICTPANBAaTh JIOTUYECKYIO IEMOYKY PACCY)KACHHH W3 2—-3 MmaroB ¢ ONOpPOH Ha HM3y4YECHHBIC
CBOICTBA (PU3MUECKUX SBICHUN, (PH3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/JICIIH;

® YBEpEHHO pelIaTh pacyE€THBIC 3aJaud MO H3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas
a/IeKBaTHYI0 (DM3MYECKYI0 MOJENb, C MCIOJb30BAaHMEM 3aKOHOB U (OPMYJI, CBS3BIBAIOLIMX
¢u3nyeckue BEIUYMHBI, 3alMChIBaTh KpaTKOe YCIOBME U pa3BEPHYTOE pELICHHE 3a7auM,
BBISIBIISITh HEIOCTAIONINE WM W30BITOYHBIC JaHHBIC, 0OOCHOBBIBATH BHIOOP METOAA pEIICHUS
3aJa4i, WCIOJb30BATh CIPABOYHBIC JaHHBIC, NPUMEHSITh METOJABl aHalM3a pa3MepHOCTEH,
UCTIONIB30BaTh  TpaUuecKue METONbl peIIeHUs 3a7ad, MPOBOAWTH MaTeMaTHYECKHe
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEATMCTUYHOCTD MOJYUYEHHOI'O 3HAa4eHus (pUu3ndecKoi
BEJIMYMHBI M ONPEAETATh PasMEpHOCTh (U3UYECKOM BETMYMHBI, MOITYYEHHOW NpU pPELICHUU
3a/1a49u;

® pacro3HaBaTh Ipo0IeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIHM (PU3NYECKUX METOJIOB,
U TIpe/uIaratb OPHEHTHPOBOYHBIN CIOCO0 pemieHws], B OMMMCAHUH WCCIIETOBAaHHUS PACIO3HABATh
IpoBEpsEMOe TMPEANOJIOKEHHE (TUIIOTE3Y), OLEHUBAaTh MPABUIBHOCTh MOpPsAKA IMPOBEAECHUS
UCCIIEIOBaHMsI, UHTEPIPETUPOBATH MOJTYUEHHBINH pPe3ysIbTaT;

 [IPOBOJIUTH OIBITHI 10 HAOIIOJCHUIO (PU3HUECKUX SBJICHUN MIIN (PU3NYECKUX CBOWCTB TEJ
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUS SHEPrMM, 3aKOHA COXPaHEHUs
UMITYJIbCa, JICHCTBHE 3aKkOoHa bepHyIIM W BO3HHKHOBEHHE MOIBEMHON CHIIBI KpbUIa,
3aBUCUMOCTh TIepHOJa KoJeOaHW MPYKHMHHOTO MasTHHKAa OT MAacChl Tpy3a M JKECTKOCTH
OPY)KUHBl W HE3aBUCHUMOCTh OT AaMIUITMTYAbl MajbIX KoJeOaHWH, MpsIMOIHHEIHOe
pacrpocTpaHEeHHE CBETa, Pa3jioKeHUe Oeoro CBeTa B CHEKTP, U3yYeHUE CBOMCTB M300paKeHHS
B IIJIOCKOM 3€pKaJie U CBOMCTB M300pa)KeHHs IpeaMeTa B coOuparomiel JuH3e, HaOJto/IeHne
CIUIOIIHBIX W  JIMHEWYaThIX  CIEKTPOB  HM3NIydeHHs): (OpPMYIHpPOBATH  IMPOBEPSIEMOE
OpearnonokeHue (TUIOTe3y) O BO3MOXKHBIX pe3yjibTaTraXx HaOMIOJEeHHH, CaMOCTOSITEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa 0OOpYyIOBaHHWS, OMMCHIBATH XOJ OIBITA U
(GbopMyIUPOBAThH BHIBOJIBI;

® [IPOBOJIUTH TNPH HEOOXOAMMOCTH CEpHUI0 TNPSAMBIX H3MEPEHUH, ONpeeNss cpenHee
3HA4YEeHUE U3MEPAEMON BEITMUUHBI U ONPEEsisl MOTPEIIHOCTh PE3YIbTATOB NMPSIMBIX U3MEPEHUH,
000CHOBBIBATH BBIOOP CrIoco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKMX BEIMYMH (CpeiHsAs CKOpPOCTb U
YCKOpPEHHE Telda HpPHU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KO3()PUIMEHT TPEHUS CKOIbKEHHsI, MEXaHHYecKasi paboTa U MOIIHOCTb,



4acTOTa W TEpPHOA KOJeOaHMH MaTeMaTH4ecKoro M TPYKHHHOTO MAasTHHUKOB, (DOKyCHOE
paccrosHue coOupamomeil JauH3Bl M e€ ONTHYecKas CHila, paJuOaKTUBHBIA (OH) ¢
UCTIOJIb30BAHUEM AHAJIOTOBBIX M IUGPOBBIX NPHOOPOB: OOOCHOBBIBaTH BHIOOp MeTOMa
U3MEpEeHUs, IUIAHUPOBATh M3MEPEHUs, CAaMOCTOSTENBHO COOHMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, BBIYMCIIATH 3HAYEHUE BEJIMYMHBI WM aHAIM3UPOBATh IIOJYYCHHBIE pE3yJbTaThI,
OLIEHUBAS TTOTPEIIHOCTh PE3YJIbTAaTOB KOCBEHHBIX H3MEPEHHIA;

® IPOBOJNTH AKCIIEPUMEHTAIBHBIC HCCICJOBAHHUS 3aBHCUMOCTEH (DU3UYECKUX BEIUYHH
(3aBHCHMOCTB IYTH OT BPEMEHHU NPH PABHOYCKOPEHHOM JBM)KCHUHU 0€3 HadalbHOH CKOpPOCTH,
3aBUCHMOCTH CHJIBI TPEHHUS CKOJILKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS, IEpHOa KoileOaHuit
MaTEeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH, ONpPEJeNICHHE YCKOPEHHsI CBOOOJHOTO IaJCHUS,
UCCIICIOBAaHNE M3MEHEHHUS BEIMYMHBI U HANIPABIICHHS] WHAYKIIMOHHOTO TOKA, 3aBUCHUMOCTh yTJia
OTpPaKEHHsI CBETa OT yIJia TMaJeHHs, yrjia MPEeJOMIICHHS OT YIJia IMaJeHHUs CBETOBOTO JIyda,
UCCIIEJOBAaHUE TPEKOB: U3MEPEHHE YHEPTUH YaCTHIIBI 10 TOPMO3HOMY IyTH (110 (hoTorpadusim)):
COBMECTHO C yuuTeneM (hopMynupoBaTh 3ajady M TUIOTE3Y HMCCIIEJAOBAHUS, CAMOCTOSTEIBHO
IUTAHUPOBATh HCCIEIOBAHNUE, CAMOCTOSTEIIEHO COOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY,
NPECTaBIATh MOJyYCHHBIE 3aBUCHMOCTH (PM3MYECKHX BEIWYHH B BHJIE TaOIUIl M TpaduKoOB,
OLICHUBATH MTOTPEIIHOCTH, JICIaTh BEIBOABI IT0 PE3YJIbTaTaM HCCIICI0BAHUS;

e coOI01aTh TpaBuiIa 0€30MaCHOTO TPYAA MPHU padoTe ¢ TadopaTOPHBIM 000PYIOBAHUEM;

® XapaKTepU30BaTh MPUHIUIIBI IEHCTBHUS M3YYEHHBIX IMPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKHX IPOIECCOB C OMOPOH HA MX OMHCAHUS (B TOM YHUCIIE: CIIUAOMETP, JTATYUKH
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMs, DaKeTa, 3XOJOT, OYKH, Mepuckomn, ¢doToanmapar,
MHUKPOCKOII, TEJIECKOII, ONTHYECKHUE CBETOBOJIbI, CIIEKTPOCKOIN, JI03UMETp, Kamepa BuibcoHa),
UCTIONB3Ysl 3HAHUS O CBOMCTBax (PU3MYECKUX SIBICHHH W HEOOXOMUMble (PHU3MUECKue
3aKOHOMEPHOCTH, HWCIOJb30BAaTh CXEMBl W CXEMaTHYHBIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NMPHUOOPOB M TEXHOJIOTMYECKUX MPOIIECCOB MPHU PEUIeHUU y4eOHO-
NPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIsl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
coOuparoIe TMH3e;

®[IPUBOAMTH MpHUMEPHl (HAXOAUTh MH(OpPMAIMIO O TMpUMepax) MPAKTUYECKOTIO
UCTIONIB30BaHUsT (PM3NYECKUX 3HAHHWN B TIOBCEJHEBHOW JKU3HM /IS oOecTiedeHns 0€301MacHOCTH
npu oOpamieHnu C MpHOOpaMH W TEXHHUUYECKUMH YCTPOWCTBAMH, COXpPAHEHHsS 30POBbS M
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKpY Karollel cpene;

® OCYIIECTBIIATh TOWMCK wWHGpopManmu (u3mdeckoro coaepxkanus B HWHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIMPYsS  TOUCKOBBI  3ampoc, HAXOMUThb IYTH  ONpe/eeHus
JIOCTOBEPHOCTH TOJTYYCHHOW WH(POPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUW M JOTTOTHUTEIHHBIX
HCTOYHUKOB,;

® ICTIOJIH30BATh TPH BBHITIOJIHEHUH Y4YeOHBIX 3alaHUi HAYYHO-TIOMYISIPHYIO JINTEPATypy
(GU3NUECKOTO COJNEpXKAHMS, CIPABOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIaJeTh
npuéMaMHM KOHCIIEKTHPOBAaHHUS TEKCTa, NMpeoOpa3oBaHMs HWHGOpMAMM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

® Cc03/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNUS Ha OCHOBE MH(OpMaIK U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO CONEpKaHMs, MyOIMYHO MPEACTABIATh PE3yJbTaThl
NPOEKTHONW WJIM WCCIENOBATEIbCKOM JEATETBbHOCTH NPH 3TOM TPAaMOTHO HCIIOJIb30BaTh
M3y4YCHHBIN NOHATHHHBIN anmapaT U3y4aeMoro pasnena GU3MKH U CONPOBOXKIATh BHICTYIUICHHUE
npe3eHTalmen ¢ yu€ToM 0coOEHHOCTEH ayJTUTOPUN CBEPCTHHUKOB.



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
JJIeKTPOHHBbIE
Ne KosunuyecTBo uudgposbie
Tema ypoka
n/n 4acoB oOpa3oBaTesibHbIE
pecypcsl

Pa3nen 1. ®u3uka u e€ poJib B NO3HAHUHU OKPY:Kawlero Mmupa (8 yacon)

HNOT Ne 3-15-2022. ®duszuka — HayKa O

1
npupoje. SIBneHus npuposl

dusndeckue SIBICHHUSA: MEXaHUUICCKHE,
2 TEIIOBBIE, SJIEKTPUYECKHUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE.

duznyeckue BeINYUHbL. Pa3MepHOCTS.
®uznueckue npudopsl. Ilorpemnoctu npu
3 IpSIMBIX U3MEpEeHUAX. EauHuibl pusndyeckux 1
BennurH. M3Mepenne Gpu3nyecknx BEINYHH.
Otanonsl. llena nenenus.

[TpaBuia 6e3omacHoro Tpyaa npu padote ¢
n1abopaTOpHBIM 000PYI0OBaHUEM. Y POK-
uccienoBanue "M3mepeHue IMHEHHBIX
pa3MepoB Te U MPOMEKYTKOB BpeMeHH"

MexayHaponHas cuctema equHuL. [lepeBos
BHECHCTEMHBIX €MHUL B equHHIbI CU.
JlaGopaTtopHast pabora "M3mepenne o0bEmMa
AKUAKOCTU U TBEpOTO Tena"

NOT Ne 3-16-2022. JTaGopatopHas paboTa
6 "Onpenenenue pazMepoB MajbIx Tel. Meron 1
psiaoB”

Mertoap! HayuHOro no3HaHus. Kak ¢pusuka u
JpyTue eCTECTBEHHBIE HAYKU U3y4YaloT
npupony. EctecTBeHHO-HaY4HBII METOJ
MO3HAHUs: HaOII0/IeHHEe, TOCTAHOBKA HAYYHOTO
BOTIPOCA, BBIIBIDKEHHE THITOTE3, SKCIICPUMEHT
10 TIPOBEPKE THITOTE3, OOBSICHEHNE
HaOromaemoro siBieHus. Onrcanue
(bU3UYECKUX SIBJICHUH C TTOMOIIBIO MOICIICH

VYpok-uccnenosanue "[IpoBepka runoTess:
JAIbHOCTH MOJETA HIapUKa, MYIIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BbICOTA ITycKa"

Pa3nea 2. IleppoHayanbHble CBeleHHS O CTPOCHHMH BelecTBa (7 4acoB)

CTpOCHI/Ie BCIICCTBA: aTOMbBI U MOJICKYJIbI, UX

1
pa3MEPBI 1 MacCChI. OHI)ITI)I, JOKa3bIBalOUINEe




JUCKPETHOC CTPOCHUC BCIICCTBA

10

11

12

HOT Ne 3-16-2022. JIaboparopHas paboTa
"OueHka AuamMeTpa aToMa METOI0M PsiIoB (¢
UCTOIb30BaHueEM (oTtorpaduii)”

Ypok-uccienoBanue "HaOiroaeHue TEIIOBOTO
pactmpenusi ra3oB. ONbITHI IO 00HAPYKEHHUIO
JENCTBUS CUJI MOJIEKYJIIPHOTO NPUTSHKEHUS "

I[BI/I}KCHI/IC yacTull BemecTa. CBI3b CKOpPOCTH

JIBU)KCHUS YACTHIL C TEMIIEPATYPOH.
HMuddysus. bpoyHOBCcKOe IBUKEHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

B3aumoenicTBre yacTUIl BENECTBA:
HpI/ITSDKGHI/Ie " OTTAJIKUBAHUC

ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE
ra3oB, )KMJIKOCTEH U TBEPBIX
(kpucTamnyeckux) Ten. BzaumMocBsa3s MexIy
CBOMCTBaMHM BEILECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI

16

Pa3nen 3. /IBu:xenne u B3aumojeiicreue teu (34

Mexannueckoe nsuxkenue. [1yts, TpackTopus,
nepeMeleHe

1

yaca)

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKECHUE.
CBo0OoiHOE MajieHre KaK IpuMep
HEpaBHOMEPHOTO JIBUkKeHUs Tell. CKOpOCTb.
Cpenusisi CKOPOCTh PH HEPABHOMEPHOM
JIBUOKEHUH.

18

Haxox1eHre cKopoCcTH, ITyTH U BPEMEHU IIPU
PaBHOMEPHOM NPSIMOJIMHEWHOM JBUKEHUU

19

NOT Ne 3-16-2022. JlaGopaTtopHas pabora
"OnpenesneHne CKOPOCTA PABHOMEPHOTO
JBUKEHUS"

20

I'paduku npsMOIHMHEHHOTO PABHOMEPHOTO
JBUKECHUS

21

Pemenue 3amau no treme "Pacuer cpennen
ckopoctH"

22

HNOT Ne 3-16-2022. JTaGoparopHas paboTa
"OnpeneneHue cpeaHen CKOPOCTH CKOIbKEHUS




OpycKa WY IapyuKa 10 HAKJIOHHON
miockocty"

23

24

25

OTHOCHUTENBLHOCTD ABHKEeHUS. CloKeHne
CKOpOCTEW MPH NapaJUIeITbHOM JIBUKEHUN
[Tonydyenue u ananu3 rpauKoOB 3aBUCUMOCTH
IIYTH ¥ CKOPOCTH JABUKEHUS OT BPEMEHHU
Pemenue rpadguveckux 3a1ad 1o Teme

"Mexanuka. PaBHOMepHOE NPpSIMOJIMHENHOE
nBmxenue"

26

27

28

SIBnenue nHepUUMU. 3aKOH HHEPLIUU

B3aHMOHeﬁCTBHC TCJI KaK IpUYrMHa U3MCHCHHA
CKOpPOCTH. Macca Tena Kak MCpa HHCPTHOCTHU
TCJIa IIPU MOCTYNMATCIIbHOM ABHIXKCHUUN

Vpok-uccnenosanue "CpaBHeHHE MacC MO
B3auMOJIEUCTBHUIO TET"

29

ITimorHOCTS BemecTBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA
BEIECTBA.

30

31

32

HNOT Ne3-16-2022. UOT Ne3-21-2022. UOT
Ne3-22-2022. JlabopaTtopHas padora
"OnpezeneHne mIOTHOCTH TBEPIOTO Tena"
Pemenue 3angau no reme "Macca Tena.
IInotHOCTE BeriecTBa"

Cwmecu u ciaBbl. [loBepXHOCTHAs 1 TMHENHAs
MJIOTHOCTh

33

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"®duszrnka — HayKa 0 IPUPO/IE.
[TepBoHavanbHBIE CBEIEHUS 00 AaTOMHO-
MOJICKYJISIPHOM CTPOCHUH BEIICCTBA.
Mexanuka"

34

Kontponbnas padota mo teme "duznka —
Hayka o npupoje. [lepBoHauanbHble CBEACHUS
00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUH
BelecTBa. Mexanuka"

35

Pabora "Hag ommoOkamu. Crta Kak
XapaKTEePUCTUKA B3aUMOJICHCTBUS TEJI.
SIBnenue taroreHusa. Cuiia TSHKECTU

36

N3obpakenue cui. Pemenue 3agad no teme
"OmnpeneneHue CUIIbI TSHKECTH"

37

Cuna ynpyroctu. 3akoH ['yka




38

Bec Tena. U3mepenue cuit. lunamomerp.
HesecomocTs.

39

40

41

Ypok-uccienosanue "HaOnronenne nuaMeHeHus
CKOPOCTH IIpY B3aUMOJAEHUCTBUHU Ten"

Pemenue 3amaud no teme "Cusa ynpyrocTu.
Bec tena"

JlaGopaTtopHas pabota "ONBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTSIKEHUS
(medopmMariun) Npy>KUHBI OT MPUITOKEHHON
cubl"

42

Cuna tpenus. TpeHue cKoabXEeHUs U TPEHUE
MIOKOs1, BA3KOE TpeHue. TpeHue B npupoae u
TEXHUKE.

43

44

CrnosxeHnue cuil. PaBHosielicTBYOIIas cuita

Pemenue 3amau no treme "CioKeHUE CHIIL.
PaBHoxeiicTByromas cuia"

45

Pemenue 3amau nmo treme ""BzanmMoeiicTeue
tesr. Cuiel B MexaHuke"

46

Pemenue 3amau mo reme "Cuna tpenus”. Ypok-
ucciaenosanue mo reme "lccnenoBanue
3aBUCHUMOCTHU CHUJIBI TPCHUA OT IJIOIIA U
COTPUKOCHOBEHUS"

47

48

49

NOT Ne3-16-2022. JlaGopaTtopHast paboTta
"OnpIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh
CHUJIBI TPEHUS CKOJIbXKEHUS OT CHJIbI IaBJICHUS U
XapakTepa CONMpPUKACAIOIIUXCS TTOBEPXHOCTEH"

Pemenne 3amau no teme "B3anmoneiicTBue
tea. Cuiiel B MexXaHuke"

KonTponbhas pabota no teme
"B3zaumonencreue Tea"

50

51

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3os (28 yacos)

Pabora nag ommbOkamu. JlaBieHue TBEPIBIX
ten. Cuna gaBrnenus. CrocoObl yMEHbBIIIEHUS U
YBEJIMUEHHUS JaBIICHHUS.

VYpoxk-skcnepuMeHT "CriocoObl onpeeneHus
JIaBJIEHUs TBEpOro Tena"

52

Ypok-uccienoBanue "3aBUCUMOCTD JIaBJIICHUS
rasza ot remmneparypsl"

53

JlaBrieHue xuaKocTei u ra3os. 3akoH [lackas.
Ilepenaua naBneHus TBEPABIMU TEIAMMU,




KUIKOCTAMMU M ra3aMi.

54 IIneBMaTHnyeCcKkue ycTponcTBa 1

55 3aBUCHMOCTD JaBJICHUS KUIKOCTH OT TITYOUHBI 1

56 I'mapocraTnueckuii mapagokc 1

57 Coo0maronmecs CoCy/sl. 1

58 l'unpaBnrueckne MexaHU3Mbl 1

59 Hcnonb30BaHKe BEICOKHUX JABIICHUN B 1
COBPEMEHHBIX TEXHOJIOTHSIX

60 Pemenue 3agau mo treme "JlaBnenue 1
KAOKOCTH"

61 ATtmochepa 3eMiIH U IPUIUHBL e 1
CYIIIECTBOBAHUS

62 [TpuuuHBI CyIIeCTBOBAHUS BO3AYIITHON 1
000JI0YKH 3eMIIH.

63 Nsmepenune armocdeproro ganenns. OmnbIT 1
Toppuuennu
3aBUCHMOCTEL aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st 1
U3MEpEeHUS aTMOC(HEPHOTO JaBJICHUS

65 bapomerp-anepous. AtmochepHoe 1aBieHue 1
Ha pa3UYHBIX BHICOTAX
JleficTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B

66 HHX Te0. BeITankuBaronias cuia. 3aKoH 1
Apxumena

67 Pemenue 3agau mo teme "3akon Apxumena" 1
Ypok-uccienoBanue "IKCIEpUMEHTAIbHOE

68 oOHapyXeHHe NEeHCTBUS )KUIKOCTH U ra3a Ha 1
MIOTPY>KEHHOE B HUX TeNo"

HOT Ne3-16-2022. UOT Ne3-21-2022. UOT
Ne3-22-2022. JlaGopaTtopHas pabora

69 "OnpezaeneHne BHITATKUBAIOLIEH CUIIBL, 1
JEeNCTBYIOIIEH Ha TeJ0, TOTPYKEHHOE B
JKUJIKOCTE"

70 IInaBanue ten 1
MOT Ne3-16-2022. UOT Ne3-21-2022. UOT
No3-22-2022. JTabopaTtopHas pabora

71 "HccnenoBadne 3aBUCUMOCTH Beca Tejla B BOJIE 1
OT 00beMa OTPYKEHHOMN B KUIKOCTh YaCTH
Tena"

72 BoznyxomnnaBanwue. [InaBanue cynos 1




Pemenue 3amaud no treme "3akoH Apxumena.

73
VYcnoBus nnaBanus ten"

74 Pemenue 3agau mo treme "JleicTBUE KUIAKOCTH
Y Ta3a Ha NOrpyKEHHOE B HUX Teno"
Ypoxk-npoekt "KoHcTpyrpoBanue apeoMeTpa

75 WJIU JIOJIKU W OTIpEIeTICHUE
rpy30M0abEMHOCTH"

76 [TonroroBka Kk KOHTPOJIBHOU paboTe MO Teme
"JlaBJieHUE TBEPJIbIX TEJ, )KUIAKOCTEN U ra3oB"

77 KonTtponsHast pabora o Teme "/laBnenue
TBEPJIBIX TeJ, )KUIKOCTEH U ra3oB"

Pa3zgea 5. Pa6ora u momHocTh. JHeprus (19 yacos)
Pabora nHag ommbOkamu. Mexanudeckas pabora

78 JUTSI CUJI, HAaIIPaBJICHHBIX BIOJb JIMHUU
nepeMelIeHHs.

79 MormHocTh

80 Pemenue 3a1au Ha onpenenenue padboTh U
MOIIIHOCTHU

81 PaGora cuinbl TSKECTH M CUITBI TPEHUS

82 Pemenue 3amau o Teme "Pabora cuiibt
TSKECTHU U CUJIBI TpEeHUs"

83 VYpok-uccnenosanue "Pacuér MomHocTH,
pa3BUBaEeMOM IIPHU NOIBEME O JiecTHHULIE"
[IpocThie MexaHU3MBI: pbIYar, BOPOT, OJIOK,

84 MOJINCTIACT, HAKJIOHHAS TJIOCKOCTb,
HOKHUYHBIA MEXaHU3M.

85 MowmenT cunsl. PaBHOBecue peruara. [IpaBuio
MOMEHTOB
NOT Ne3-16-2022. JIabopaTtopHast paboTta

86 "M3y4yeHue mpaBuiia peraara ajsi oBUKHOTO
¥ HETIOJIBUKHOTO OJIOKOB"

87 [Ipumenenne mpaBuiia paBHOBECHS pblYyara K
0J10Ky. "30J10TO€ TIPABHUIIO" MEXaHUKHU

88 VYpoxk-npoekT "[IpoekTrpoBaHKe MOJINCIACTOB
C 3aIaHHBIMU MMapameTpamu”

89 Ypok-koHpepennus "[IpocTeie MEXaHU3MBI B
OBITY, TEXHHKE, )KMBBIX OpraHu3zMax"
KoaddurmenT none3Horo neicTBrs MPOCTHIX

90 MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY,

TCXHUKC, JKUBBIX OPraHU3Max.




NOT Ne3-16-2022. JTaGoparopHas paboTa

91 "Onpenenenne KII/[ nonBmwkHOrO 1 1
HEIMOABWKHOTO OJIOKOB"
92 Mexannueckas sHeprus. Kunernueckas u 1
MOTEHIIMAIbHAS SHEPTUS
[IpeBparienre 0AHOrO BUa MEXaHUYECKON
93 SHEPrUM B IPYroi. 3aKOH COXPAHCHHUS 1
MEXaHUYECKON IHEPTUU
VYpok-3KcnepuMeHT "IKCnepUMEHTAIBHOE
94 ornpezieNieHue N3MEHEHUSI KWHETHYECKON U 1
MOTEHIIUAIBHON YHEPTHH MPU CKATHIBAHUU
TeJa [0 HAKJIOHHOW IJIOCKOCTH"
95 [TonroroBka Kk KOHTPOJIBHOU paboOTeE MO TeMe 1
"PaboTa 1 MomHOCTh. DHEprus"
96 KoHnTponsHas padora 1
Pasnen 6. [loBTopuTe1bHO-00001aK01IIMIT MOAYJIb (6 YacoB)
97 Pabota nax ommbkamu. [ToBTOpenue mo teme 1
"Mexa"Hndyeckoe aBrKeHne"
98 [ToBTopenue mo teme "CtpoeHue BemecTra"
99 [ToBTOopenue no Teme "Cumsl B npupoe”
100 [ToBTOpenue no teme "JlaBnenne TBEPABIX TET, 1
SKUIKOCTEN U ra3oB"
101 = IloBropenue no reme "DHeprus"
102 = TloBropenue mo teme "[IpocThie MexaHU3MBI" 1
Hroro: 102 yaca
8 KJIACC
JJIeKTPOHHBIE
Ne KoumnuectBo uudposbie
Tema ypoka
n/n 4acoB o0pa3oBaTe/bHbIE
pecypcsl
Paznea 1. TensioBbie siBjieHus (39 yacos)
HOT Ne3-15-2022. OcHOBHBIE TIOJIOKEHUS
1 MOJICKYJIIPHO-KUHETUUECKOU TEOPHH U UX 1
OTIBITHBIE TTOJITBEPKICHUS
5 Macca u pazmep aToMOB U MoJIeKyJl. OIBITHI, 1

MOATBCPKAAOIUC OCHOBHBIC ITOJIOKCHU A




MOJIEKYJISIPHO-KUHETHUECKOI TEOPHH.

Mopuenu TBep0T0, KHUAKOTO U Ta3000pa3HOTo
COCTOSIHUU BEIIECTBA

Kpucranmnmaeckue u amopdusie Tena. ['paden.
[Tony4yeHne MCKYCCTBEHHBIX alIMa30B

OOBbsCHEHUE CBOMCTB ra30B, KHIKOCTEH U
TBEPABIX TEJ HA OCHOBE MOJI0KEHUHN
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.
CMmauyuBaHue 1 KalWUIIPHOCTb.
[ToBepXHOCTHOE HATSIKEHUE

TennoBoe pacIIMpEeHNE U CKaTHUE.
3aBUCUMOCTb JIaBJICHUS Ta3a OT 00bEMa,
TeMIIepaTyphl.

TemoBoe nBuxenue. Temneparypa. CBs3b
TEMIIEpaTyphl CO CPEAHEN KMHETHIECKOU
SHEPTrUEH TEIIOBOTO ABWKEHUS YaCTHII.

TemneparypHble OIKaIbI

BuyTpeHHsIst sHeprus u cnocoObl eé
U3MeHeHusl (Terionepeaya u COBEpIICHHE
paboThI)

10

Buasl Terionepenayn: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3ITyYCHHE.

11

12

Buasl Teronepenaun B Npupoie U TEXHUKE.
Heob6patumocTh TEMIOBBIX MPOIIECCOB.

KonuuecTBo TEIIOTEHL. YnaenpHas
TCIINIOEMKOCTD

13

VYpoxk-uccnenosanue "[IpoBepka runoressl
JIMHEWHON 3aBUCHUMOCTH UIMHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUYECKOMN TpyOKe OT
TeMIEPaTyphl"

14

15

VYpaBHeHue TeroBoro 6ananca. TermmooomeH
Y TEIUIOBOE paBHOBecHe. 3akoH HproToHA—
Puxmana

HOT Ne3-16-2022. UOT Ne3-21-2022. UOT
No3-22-2022. JTabopaTtopHas pabora
"UccnenoBanue sSBIEHUS TEIJIO00OMEHA TTPH
CMEIIMBAHUM XOJOJAHOUN U ropsiueit Bob!"

16

Pemenne 3amau no reme "TermrooOMeH u
TEIJIOBOE paBHOBecHE"

17

NOT Ne3-16-2022. UOT Ne3-21-2022. UOT
Ne3-22-2022. JlabopaTtopHas pabora




"OnpenesieHue KOJUYECTBa TEIIOTHI,
MOJIYYCHHOTO BOJIOM IIPH TETLIOOOMEHE ¢
HarpeThiM METAUIMYESCKUM ITUIHHAPOM"

IInaBnenue u OTBCPACBAHUC KPUCTAINIMYCCKUX

18
BEIIIECTB. Y JebHas TEIUIOTA IUIABICHUS

19 Pentenue 3anau mo teme "IlnaBienue u
OTBEP/JEBAHUE KPUCTATUINYECKUX TET"
MOT Ne3-16-2022. UOT Ne3-21-2022. UOT

20 Ne3-22-2022. JIabopatopnas paboTa
"Onpenenenue yaeabHOU TEIIOTHI MIIaBICHUS
apaa"
VYpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB

21 TIJIaBJICHUS KPUCTAUTMYCCKUX TET U
pa3MsTryeHus Mpy HarpeBaHuu amop(dHbBIX TeI"

22 [TapooGpazoBanue u KoHaeHCcanus. Mcnapenue
Kunienne. Y nenpHas temiora

23 napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI
KHUIICHUS OT aTMOC(EPHOTO JTaBICHHUS

24 Pemenue 3anau no teme "[lapooOpazoBanue u
KumneHue"
VYpoxk-uccnenosanue "O0bsicHEHNE

25 3aBUCHUMOCTH TEMIIEPATypPhl KHIICHHAS OT
IaBIeHUS"

26 HacplimeHHbIil 1 HEHACHIEHHBIN ap.
BuiaxxHoCTh BO311yXa
BrnaxHocTs BO31yxa 1 €€ u3MepeHue.

27 JlaGopatopHas pabota "OnpezneneHue
OTHOCHUTEIILHOM BIaKHOCTH BO3Tyxa"

28 Pemrenue 3anau nmo teme "Baaxuocts"
Pemienue 3a1ay v aHan3 CUTYaLHi,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOH/ICHCAILIUH

30 DHeprus TOmIMBa. Y IeibHas TeraoTa
CrOpaHus

31 [TpuHIIUTIBI paOOTHI TEMJIOBBIX ABUTATEIICH

39 [TapoBas TypOuna. J[Burarensb BHYTPEHHETO
CropaHus

33 KII/] TermoBoro nBuraTeis

34 Pemenwne 3agau mo Teme "KIIJ] Temiororo

nsurareis"”




Ypok-koHpepenius "TermioBbie ABUTATENN U

35 3alMTa OKpyXaroueu cpeapbl” 1

36 TemnoBble MOTEPH B TEIIIOCETIX 1

37 3aKOH COXpaHEeHHUsI U MIPEBPALCHHS SHEPTUHU B 1
MEXaHMYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka K KOHTPOJIBHOU PabOTE MO TEME

38 "TemnoBbie sBICHUS. MI3MEHEHHE arperaTHpIX 1
COCTOSIHUU BenrecTna"
KonTtponpHast padora o Teme "TemmoBbie

39 siBNIeHHA. VI3MeHeHne arperaTHbIX COCTOSTHUM 1
BemecTna”

Pa3pnen 2. DiekTpuyeckue 1 MarHuTHbIe siBjieHus (58 yacoB)

40 Pabora Hag ommOkamu. DIeKTpU3aIus Tell. 1
JIBa pona 3apsaoB
Ypoxk-uccnenosanue "Mccnenopanue

41 CIoco00B Pa3IUYHBIX BEUIECTB 1
HadJIeKTPU30BHIBATHCS "

42 B3aumoseiicTBue 3apsKeHHBIX TENl. 3aKOH 1
Kynona
DnekTpuueckoe noje. Hampssk€HHOCTD

43 anekTpudeckoro noss. [Ipunnun 1
CYTIEPIO3UIINH SIEKTPUUECKUX MONIEeH

44 Hocurenu anekTpuueckux 3apsiioB. 1
DneMeHTapHbIi 3apsia. CTpoeHne aroma

45 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa 1

46 [IpoBOgHUKH, TUITEKTPUKH U 1
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHius "InekTpusaius B 1
MMOBCETHEBHOM KU3HU"

48 Pemienue 3agau no reme "3akoH cOXpaHEHUS 1
AIEKTPUUECKOro 3apsiaa’
DNEKTPUYECKHU TOK. Y CIIOBHS CYIIECTBOBAHUS

49 ANEKTPUUECKOT0 ToKa. McTounuku 1
AIIEKTPUYIECKOTO TOKA
VYpok-uccnenoanue "HccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO TTOJIS Ha 1
MIPOBOJIHUKY U TUAJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX

52 DIIEKTPUUECKUI TOK B )KMJIKOCTSIX U ra3ax

53 DneKkTpruyecKas merb




54

Cuna Toka. AMnepmerp

55

56

DnekTpuueckoe HanpskeHue. Bonbtmerp

HNOT Ne3-20-2022. JTaboparopHas paboTa
"COopKa 1 UCTIBITAHUE DIICKTPUICCKOU LTI
MIOCTOSIHHOTO TOKa"

57

3aBUCUMOCTD CHJIBI TOKA OT HAMPSIKSHMUSL.
3akon Oma 15 yyacTka Llenu

58

HOT Ne3-20-2022. Jlaboparoprast padbota
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MIPOTEKAIOIIETO Yepe3 Pe3UCTOP, OT
HAPSDKEHUS Ha PE3UCTOPE U COMTPOTUBIICHUS
pesucropa"

59

60

61

DNEeKTPUUECKOe COIIPOTUBIICHHE. Y AETbHOE
COIPOTHUBIIEHUE

HOT Ne3-20-2022. JTaGopaTtopHasi paboTta
"Onpeznenenue yaenabHOro CONPOTUBICHUS
MpOBOHUKA"

Pemenue 3agau mo teme "DiekTpuuecKoe

COIIPOTUBJICHHC. YaenpHOE COHpOTI/IBJ'IeHI/Ie'

62

63

Pemenne 3amaa no teme "3akod Oma"

ITocnenoBarenbHOE U napaajiCeJIbHOC
COCANHCHUA ITPOBOAHUKOB

64

NOT Ne3-20-2022. Jlaboparoprast padboTa
"IIpoBepka nmpaBuiia CII0KEHUSI HAIIPsHKEHUN
IPY TOCJIE0BATEIBHOM COEJUHEHNH JIBYX
pe3uctopoB”

65

66

67

Penrenue 3anad mo treMe "IlocienoBaTeanpHoe
Y MapajuieIbHOE COEAMHEHUS TPOBOIHUKOB"

NOT Ne3-20-2022. JIabopaTtopHast paboTta
"[IpoBepka npaBwiia AJid CHIIbI TOKA MPHU
MapaJyIeIbHOM CO€IMHEHNH PE3UCTOPOB"

Pemienne 3ama4d Ha MPUMCHCHHUC 3aKOHA Owma
AJId pa3]IMdYHOr0 COCAMHCHUS ITIPOBOJHHUKOB

68

OJIC v BHyTpEHHEE COPOTUBIICHUE
HCTOYHHKA TOKA. 3axkoH OMa 1 IIOJTHOU LIeNU

69

Pemenne 3amgau no reme "IJIC, BHyTpeHHEE
CONPOTHUBIICHHE UCTOYHUKA TOKa. 3aKkoH Oma
U1 ITOJIHOU nenu"

70

HOT Ne3-20-2022. Jlaboparopuast pabota
"Onpenenenne D/1C u BHyTpeHHETO




CONPOTHUBIICHUS UCTOYHUKA TOKa"

71

72

73

[IpaBuna Kupxroda. Pacuér nmpocTsix
ANEKTPUYECKUX Leneil. Henuuelinbie
JJIEMEHTBI.

NOT Ne3-20-2022. JTaboparopHas paboTa
"ITpoBepka mpasua Kupxroga"
VYpoxk-uccinenoanue "M3yuenue BoJIbT-

aMITePHBIX XapaKTEPUCTUK HETUHEHHBIX
3JI€EMEHTOB"

74

Pabora snexrpuyeckoro Toka. MOIHOCTh
AIIEKTPUYECKOTO TOKA

75

76

HOT Ne3-20-2022. JTaGopaTtopHasi paboTta
"Onpenencare padoThl U MOITHOCTH
AIEKTPUYECKOTO TOKA"

3akon [Ixoyns-Jlenua. [lorpeburenu
3JIeKTpUYEeCcKOro Toka. KopoTkoe 3ambikaHue

77

VYpoxk-koHpepennus "OO0bsiCHEHNE U TPUHITATT
JEHCTBUS IOMAIIHUX 3JIEKTPOHArpPEeBATEIbHBIX
npu6opos"”

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnekTpuueckue 3apsabl. 3apsHKEHHBIE Tela U
uX B3auMoaeucTBus. I1ocTOSHHBIN
ANEKTPUYECKUI TOK"

79

KonTponbHas pabora no teme
"DnekTpuueckue 3apsaabl. 3apsHKEHHBIE Tela U
uX B3auMoaeucTBus. I1ocTOSHHDBIN
AIIEKTPUYECKHUM TOK"

80

81

82

ITocTossHHBIE MaruuTel. B3anmoneiicteue
HOCTOSHHBIX MarHuToB. MarHuTHOE 1oJie
3eMJIH U €ro 3HaueHue IS )KU3HU Ha 3eMIIe

VYpok-uccnenosanue "M3yueHrne MarHUTHOTO
10JIs1 IOCTOSTHHBIX MarHUTOB IIPH UX
00BbeTMHEHNH U pa3zielieHnd. Busyanuszanus
TIOJIS1 TOCTOSIHHBIX MarHUTOB"

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHOE 10JI€ KaTYIIKHU C
TOKOM. [IpyMeHeHune 3MeKTPOMarHuToB B
TexHUKe. /[elicTBe MarHUTHOTO TIOJIsI Ha
MIPOBOJIHUK C TOKOM.

84

Cuna AMrmiepa u onpeneneHue e€ HanpaBJIeHUs




85

Pemenue 3amaud no teme "Cuna Amnepa u
onpezeneHue e€ HanpaBiaeHU"

86

DIEeKTpOABUTATENb TOCTOSIHHOTO TOKA.
Hcnonb30Banue 3JIEKTPOABUraTEIIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87

88

HNOT Ne3-20-2022. JTaGoparopHas paboTa
"N3y4yeHue AeicTBUSI MAarHUTHOTO I10JI Ha
MIPOBOJIHUK C TOKOM"

Ypok-koHpepennus "[IpaktTuueckoe
MIPUMEHEHUE 3JIEKTpOABUraTeen"

89

HNOT Ne3-20-2022. Jlaboparopras padboTa
"KoHcTpynpoBaHue u usydeHue padboTsl
aJeKTpoBUraTes"

90

HOT Ne3-20-2022. Jlaboparoprast padboTa
"Nsmepenue KII/] anexTpoasurareabHoi
yCTaHOBKH"

91

92

OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOU
nHaykuun. [pasuino Jlenna
VYpok-uccnenosanue "HccnegoBanue
M3MEHEHUH 3HAYEHUS U HaIllpaBIIECHUS
MHIYKIMOHHOTO TOKa"

93

Pemenue 3amau mo reme "3akoH
AIIEKTpOMAarHuTHOM MHAYKIMH. [IpaBuio
Jlenma"

94

95

96

Onektporereparop. CrocoObl MoTydeHus
AJIEKTPOIHEPTHH

Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKA SHEPTHUU.
[TpoGnemsbl sxosorun. TOTUTHBHBIE SJIEMEHTHI
U DJIEKTpOMOOMIH"

[TonroroBka Kk KOHTPOJIBHON paboOTeE MO TeMe
"DNeKTpOMarHuTHbIE SIBIECHUS"

1

97

98

KonTponbnas pabota

Pasnen 3. [loBTOpuTe1bHO-00001IaK01IHIT MOAYJIb (5 4acoB)

Pa6ota nax ommbkamu. [ToBTOpenne mo teme

"TerutoBble ABICHUA"

1

1

99

[ToBTOpeHue o Teme "DIEKTPUIECKUE
3apsabl. 3apsHKEHHBIE Tea U UX
B3auMoeuncTaue"

100

[ToBTOpenue no teme "llocTosHHBIN




3IIEKTPUYECKUM TOK"

101 [ToBTOpenue no reme "MaruuTHeie siBICHUS" 1
102 [ToBTOpeHue o Teme "IneKTpoMarHuTHast 1
MHAYKIUA"
HUroro: 102 yaca
9 KJIACC
DJIeKTPOHHbIE
Ne KoumnuectBo undgpoBbie
Tema ypoka
n/n 4acoB o0pa3oBaTejibHbIE
pecypcsl
Paznen 1. Mexannueckue sijieHus (63 yaca)
HNOT Ne3-15-2022. MexaHndeckoe IBHKEHUE.
1 MartepuanbHas Touka. CriocoObl OnucaHus 1
MEXaHHYECKOTO JIBIKEHUS: TAOTUYHBIN,
rpaduuecKuil, aHaTUTHIECKUH.
9 Cucrema orcueta. OTHOCUTEIBHOCTh 1
MEXaHUYECKOTO TBUKEHUS
3 BekTopHble BETUYMHBI, OTIEPAITNH C 1
BEKTOpPaMHU, MTPOCKITUN BEKTOPOB
4 Pannyc-BekTop MaTepuanbHON TOUKH, 1
NepeMeNIeHNe Ha MIOCKOCTH
5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
5 Pewenue 3anau no reme "PaBHOMepHOE 1
NPAMOJIMHENHOE ABUKEHHE"
HepaBHoMepHOe npsiMOIUHENHOE IBUKEHHE.
7 Cpennsis 1 MTHOBEHHAsi CKOPOCTb Tella IpU 1
HEPaBHOMEPHOM JIBH>KECHUH
NOT Ne3-16-2022. NOT Ne3-18-2022.
8 JlabopaTtopHas pabota "OnpeneneHue 1
CpeIHel CKOPOCTU CKOIBbKEHHUs OpyCcKa HIn
JBUKEHUS 1IAPUKA 110 HAKJIOHHOU MJIOCKOCTH"
9 PaBHOYCKOpEHHOE MPAMOJIMHEITHOE 1
JIBHO)KEHUE. Y CKOpEHUE
CkopocTh PaBHOYCKOPEHHOTO
10 MPSMOJIMHEHHOTO ABMKEeHUS. ['paduk 1

CKOpPOCTH




11

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
NBIDKEHUSA"

12

[lepemenienue npu paBHOYCKOPEHHOM
IPSIMOJIMHENTHOM JBUKEHUU

13

14

15

16

17

18

NOT Ne3-16-2022. UOT Ne3-18-2022.
Jlaboparopnas pabota "Onpenencaue
YCKOPCHHUS TeJia MPH PaBHOYCKOPSHHOM
NBMDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH"

Pemenue 3amau o reme "llepemenienue nmpu
PaBHOYCKOPEHHOM MPSAMOJIMHEHHOM
nBIOKeHun"

NOT Ne3-16-2022. UOT Ne3-18-2022.
JlaboparopHas pabdota "Hccnenoanue
3aBHCHMOCTH IYTH OT BPEMEHHU MIPH
PaBHOYCKOPEHHOM JIBH>KEHHH 0€3 HauaabHOMH
ckopoctu"

I'paduueckas MHTEpIIpETALUs YCKOPEHHUS,
CKOPOCTH, TPOWJIEHHOTO ITyTH U
MIEpEMEIEHUS IS IPSMOIMHEUHOTO
TIBYKEHUS

Pemenue 3anaq nmo teme "I 'paduueckast
MHTEpIpETaIus YCKOPEHUsI, CKOPOCTH,
MIPOMIEHHOT 0 ITYTH U NEPEMEILIECHUS 1151
MPSMOJIMHEHHOTO IBMKEHUS"

Yckopenue cBo001HOTO TaieHns. OMbBITHI
T'annnes

19

20

21

Pemenue 3amgad nmo reme "Yckopenue
CcBOOOIHOTO ITageHuI"

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

Pemenne 3anau mo teme "JIBrkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"

22

NOT Ne3-16-2022. NOT Ne3-18-2022.
JlabopaTtopHas padota "HccienoBanue
JBUKEHUSI TeJia, OPOIIEHHOTO IO YIJIOM K
TOpU30HTY"

23

Pemenue 3agau mo teme " JIBHOKCHHE IO
JEHCTBUEM YCKOPEHUSI CBOOOTHOTO TajeHus"

24

JIBr>KEHUE 110 OKPYKHOCTH

25

JIuHeiiHas 1 yrioBasi CKOPOCTh, IEPUOJ U




qaCToTa

CKOpoOCTb U YCKOpPEHME ITPH IBUKEHUH 110

26
OKPYKHOCTH

97 Pemenne 3agau mo teme "JIBrmkeHue 1o
OKpy>XHOCTH"
Ypok-koHpepeHnus "Pacrio3HaBaHue U

28 NMPUOMMKEHHOE OTIMCAHUE PA3JIMYHBIX BUIOB
MEXaHUYECKOTO IBUKEHUS"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

29 "MexaHH4YeCKOe IBIYKEHUE B CITOCOOBI €ro
omnucanus"
KonTponbnas pabota no teme

30 "MexaHH4eCKOe IBYKEHUE H CITOCOOBI €ro
omnucanus"

31 Pabota Hax ommbOkamu. [1epBbrit 3akoH
HsroTona. BekTop cuibl

39 Bropoii 3akon HeroTona. PaBHozelicTByromast
cuiia

33 Tpernii 3akoH Herorona. Cyrnepro3umus cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna ynpyroctu"
NOT Ne3-16-2022. UOT Ne3-18-2022.
Jlaboparopnas pabota "HccrnenoBanue

36 3aBHCHUMOCTH CHJIbI YIIPYTOCTH, BOSHUKAIOIIEH
B IIPYXXKUHE, OT CTENEHU JtehopManuu
NpY>XKUHBI"

37 Cuna tpenus. KoagduuueHt tpenuns
NOT Ne3-16-2022. NOT Ne3-18-2022.

38 JlaboparopHast pabota "Omnpenernenne
Kod(pdurmenTa TpeHUs CKOIBKEHUS"
NOT Ne3-16-2022. NOT Ne3-18-2022.

39 JlabopaTtopHas padota "HccienoBanue
3aBUCHMOCTH CHJIBI TPCHHS CKOJIBKCHHSI OT
CHJIbI HOPMAJIBHOTO JaBJICHUS "

40 JIBUKEHHE TEJ M0 OKPY>KHOCTH O]
JEHCTBUEM HECKOJIBKUX CUII

41 3axoH bepHymiu u noabEMHas cuila Kpblia
Ypok-koupepenius "CoBpeMeHHbIE

42 JIeTaTebHBIC aIapaThl, CyAa Ha MOBOIHBIX

KPBUIbAX, aHTUKPBIJIO HA CKOPOCTHBIX




aBTOMOOMIIAX. [[BrokeHHE TTOe3/1a Ha
MarHuTHOM nmoaymke"

Cuna TSHKeCTH U 3aKOH BCEMHPHOTI'O

43
TATOTEHUS

44 JIBU>KeHHE TN BOKPYT TPAaBUTAI[HOHHOTO
uentpa. [lepBast kocMuyeckasi CKOpOCTb

45 HesecomocTs 1 neperpysku
PaBHOBeCHE MaTepUAIIBHON TOYKHU.

46 AbcomoTHO TBEpAOE Teno. PaBHOBecHe
TBEPIOTO TEJNA € 3aKPEIVIEHHOU OCBIO
BpaIICHUsI.

47 Mowmenrt cunsl. LenTtp Tsxectu. [IpaBuiio
MOMCHTOB

48 Ypoxk-uccienoanue "OnpeneneHue eHTpa
TSKECTU Pa3IMYHBIX Ten"

Nmnynsc Tena. 3menenne uMmiyinsca.

49 Nmmynse cunbl. YIpyroe u Heynpyroe
B3aUMOJICHCTBHE

50 3aKOHBI U3MEHEHUS U COXPAHECHUSI UMITYJIbCa

51 PeakTuBHOE NBUXKEHUE

59 Pemenue 3amau mo reme "3aKkoH coxpaHeHUS
uMIysbca. PeaktuBHoe nBHKeHHE"

53 Mexanunueckasi paboTa U MOIIIHOCTb

54 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CWJIBI TPEHUS
NOT Ne3-16-2022. NOT Ne3-18-2022.

55 JlabopaTtopHas pabota "Onpenenenre padboTh
CWJIBI TPEHUS TP PABHOMEPHOM JIBFDKCHUHN
TeJa 0 TOPU30HTAIBHON TOBEPXHOCTH"

56 Csi3b HEprun U paboTHI
NOT Ne3-16-2022. NOT Ne3-18-2022.
JlaGopatopHnas pabora "Onpeznenenue padoThI

57 CHJIBI YIIPYTOCTH IIPU MOIBEME Ipy3a ¢
MCIOJIb30BaHNEM HETOBUKHOTO U
MTOJIBF>KHOTO OJIOKOB"

[ToTenunanpHas SHEPTUs, MOJAHATOTO HAJl

58 MOBEPXHOCTHIO 3eMid. [loTeHInanpHas
SHEPIHUs CKATON IIPYKUHBI.

59 Kunernueckas sueprus. Teopema o

KUHETUYECKON SHEPTUU




60

3aKOH U3MEHEHHUS U COXpPaHCHUA
MEXaHUYeCKOM OHEpIrun

61

62

63

Pemenue 3anau mo Teme "3aKOHBI H3MCHCHUS
U COXPAHEHUsI MEXaHUYECKOM aHeprun"

[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
"BzaumopeiicTBue Teia. 3aKOHbI COXpaHeHUs"

KontposbHas paboTa mo teme
"BzaumopeiicTBue Tei1. 3aKOHbI COXpaHeHUs"

1

64

65

Paznen 2. Mexanuveckue koJjie0anus U BoJiHbI (18 yacoB)

Pabora Hag ommoOkamu. KonedareinsHoe
nBwKeHre. OCHOBHBIE XapaKTEPUCTUKH
KOJICOaHMH: TIEPUO/I, YACTOTA, AMILIUTY 1A

MareMaTnuecKkuil U Npy>KUHHBIA MASITHUKH.
JIaGoparopHas pabota "HccnenoBanue
3aBUCUMOCTH NE€pHOAa KosleOaHUl Tpy3a Ha
HUTHU OT JUIUHBI HUTH"

66

NOT Ne3-16-2022. NOT Ne3-18-2022.
JlabopaTtopHas pabota "HccienoBanue
3aBHCHMOCTH Tepro/ia KoneOaHui
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67

68

69

lMapmonuueckue konedaHus
JlaGopatopHnas pabora "N3mepenue
yCKOpEHUS CBOOOIHOTO MaieHus"
3aryxaromue konebanus. BeiHyX1eHHBIE
Konebanus. Pezonanc

70

71

72

MareMaTnueckuil U Npy>KUHHBI MAsITHUKH.
[IpeBpatenue sHepruu npu KojiaedaTeabHOM
JBUKEHUH

Ypok-uccnenosanue "lIposepka
HE3aBHCUMOCTH IepuoJia KosuebaHuil rpysa,
TOJIBEIIIEHHOTO K JICHTE, OT MacChl rpy3a"

MexaHu4ecKre BOJIHBI: MMPOAOJBHBIC U
TMOMCPCUHBIC

73

CBolicTBa MEXaHNYECKUX BOJH.
uHTepdepentus u qudpakuus. J[mmHa BOJIHBI
U CKOPOCTb €€ pacIpoCTpaHEeHUs

74

Ypok-uccnenosanue "HabmroneHue
nHTepdepeHny U AUdpaKIui BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

MexaHn4eckue BOJIHBI B TBEPIAOM TEIIE.




CelicMAYECKHE BOIHEI

76 3ByK. PacripoctpaneHnue u oTpakeHHue 3ByKa

77 Pemenue 3amau mo reme "3ByK"
VYpok-uccnenoBanue "IKCepUMEHTAIbHOE

78 OTIpe/IeNICHUE TPAHMI] YACTOTHI CIBIITUMBIX 1
3BYKOBBIX KoJeOaHuit"

79 I'poMKOCTb 3ByKa U BBICOTA TOHA. 1
AKyCTHYECKUI PE30HAHC.

80 Habmoienue u 00bsiICHEHHE aKyCTUYECKOTO 1
pe3oHaHca
Wudpassyk u ynerpa3Byk. Konpepenmms

81 "Hcnonk30BaHne yabTpa3ByKa B 1
COBPEMEHHBIX TEXHOJIOTUSIX"

Pazaen 3. DiekTpoMarHuTHoOE 10Jie ¥ 3JIEKTPOMAarHMTHBIE BOJIHBI (6 4acoB)

82 DNEeKTPOMarHuTHOE MOJIe U 1
ANEKTPOMArHUTHBIE BOJHBI

83 CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH 1
Ypok-koupepennus "[kana

84 ANEKTPOMArHUTHBIX BOINH. Mcronbp3oBaHue 1
ANEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
Panuonokamus. Kocmuueckas cBsizp "

85 Pemenue 3a1a4y Ha onpeieieHne YacTOThl U 1
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI

86 DnekTpoMarauTHas nprupoja ceera. CKopocTh 1
cBeTa

87 BonHoBEIE cBOMiCTBa cBeTa: HHTEpGhEPEHIINS U 1
T paKus

Pa3znen 4. CBetoBble siBjieHusi (16 yacoB)

88 JlydeBast MOJIEITb CBETA U TEOMETpUYECKast 1
onTuka. MicTouHuKM cBeTa

89 [IpsmMonuHEitHOE pacpoCTpaHEHHE CBETA. 1
3armenus Connua u JIyHsl

90 OtpaxeHune cBeTa. 3aKOH OTPAKEHHS CBETA. 1
[Timockoe 3epkaiio

01 [TocTpoenue n3obOpaxkeHuH, 1
c(hOpMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomiienne cBeTa. 3aKOH MPETOMIICHHS 1
csera. [lonHOE OTpakeHue cBeTa.

03 NOT Ne3-16-2022. UOT Ne3-19-2022. 1

JlaGopatopnas pabora "HccnenoBanue




3aBUCHUMOCTH yIJIa MPEJIOMIICHHS OT yria
MaJIeHUs CBETOBOIO JIyya Ha TPAaHHUIIC
«BO3J1YX-CTEKJIO»"

VYpok-uccnenoBanue "AHanu3 u 00bICHEHHE

94 | 1
ONTUYECKOTO MUPAXKA
Ypok-koupepennus "Vicronp3oBanue

95 MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS: 1
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

96 JIunza, X011 Jdy4eil B TUH3E

97 dopmysa TOHKOH JIMH3BI
NOT Ne3-16-2022. UOT Ne3-19-2022.

08 JlaboparopHas padota "Omnpenenenue 1
(hOKYCHOTO PaCCTOSIHUS i ONTHYECKOMN CHIIBI
coOuparomien THH3bI"

[Tonydenue n306paxeHuii ¢ TOMOIIbIO
99 coOuparoiel 1 pacCeHBaIOIICH JTUH3. 1

[TocTpoenue n3o0pakeHUi,
c(hOpMHUPOBAHHBIX TOHKOM JIMH30M.
Ypok-konpepenuus "Ilpunuun gecTBus
100 OINITUYECKUX MPUOOPOB (MUKPOCKOII, 1
Teneckon, poroanmnapar)"

I'ma3 xak ontrnueckas cucrema. bin3opykocTs

101 1
U JAIIbHO30PKOCTh
Pasnoxxenue 6enoro csera B cuektp. ONbIThI

102 Herorona. CrosxeHue CrieKTpaIbHBIX I[BETOB. 1
Jucnepcus ceera
VYpoxk-npaktuky™m "Habntonenue u

103 00BSICHEHUE OMBITOB MO PA3JIOKEHHUIO OEJI0T0 1
cBeta B criekTp. [lomyuenue 6enoro 1Bera npu
CJIO’KEHUH LIBETOB"

Pasnen 5. KBanToBble siBjieHus (16 yacos)

104 OmnpiTel Pe3epdopaa u uraneTapHast MOJENb 1
aToMa

105 IToctynatel bopa. Monens aroma bopa. 1
VcnyckaHue 1 HOIJIOIEHUE CBETa aTOMOM.

106 KBantsl. JInneiyaTebie criekTpsl 1
Ypok-npaktukym "HabmroaeHne CIUIONIHBIX 1

107 JMHEWYATHIX CIIEKTPOB U3IIYYCHUS U 1

ucnyckanus'"

108 PagnoaktuBHOCTH. Anb(da-, 6eTa- 1 ramMmma- 1




HU3Ty4YCHUA

Crpoenue atomHoro siapa. Hykiionnas

109 1
MO/IeJIb aTOMHOTO si/Ipa

110 PannoaktuBHBIC TpeBparnieHus. M3oTomnsl

111 IIepuon nonypacnana
Ypok-koudepennus "Jleiictue

112 PaIMOAKTUBHBIX M3Ty4YEeHUN Ha KUBBIE 1
OpraHu3MBbl. 3alUTa OT PAIUOAKTUBHOTO
u3nyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHCHHS 1
3apsJI0BOTO U MacCOBOTO YHMCE

114 DHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl 1
Y DHEPTHH

115 Pemenue 3anau o teme "SnepHbie peakiuu. 1
DHeprus cBszu"

116 Peakuu cunTesa u neneHus saep. Mcrounuku 1
sHeprun CoJiHLIA U 3BE3]
VYpok-koHpepenus "AnepHas sHepreTUka.

117 DKOJIOrH4ecKHe MpoOIeMbl sIIepHONH 1
SHepreTuxku"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME

118 "Konebanus 1 BoaHbl. CBETOBBIE H KBAaHTOBEIE 1
SBIeHUT"

119 KonrtponbHas pabora no Teme 1

Paznen 6. [loBTopuTtenbHo-00001a01Ui MOaYb (17 yacoB)

120 PaGora nag ommbkamu. Perenne pacueTHBIX 1
no teMe "Mexannueckoe IBUKeHHE"

121 Pemmenne pacueTHBIX U KAUECTBEHHBIX 3a/1a4 1
o Teme "BzaumoperiictBue Ten"
Pemenue pacueTHBIX M KAYECTBEHHBIX 3a7a4

122 1o TemMe "3aKOHbBI COXpaHEHUs YHEPTUU U 1
uMmIyibca'"

123 NOT Ne3-16-2022. JlabopaTopHble pabOTHI 110 1
TeMe "MexaHudeckoe nBmxeHune"

124 NOT Ne3-16-2022. JlabopaTopHble pabOTHI 110 1
teme "B3aumoneiictBue ten"

125 HNOT Ne3-16-2022. JTabopaTtopHbIe pabOTHI TIO 1
teme "[IpocTbie MeXaHU3MBI"

126 Pemrenue pacueTHBIX M KAYECTBEHHBIX 3a7a4 1

no teme "TermnoBble nmpouecch”




Pemenne PaCUYCTHBIX U KaUCCTBCHHBIX 3a1a4

127 n n
o teme "BiaxkHocTh

128 Perrenue pacueTHBIX M KAYECTBEHHBIX 3a7a4
o teme "KIIJ] TermoBbIx aBurarenei”

129 Pemenne pacueTHBIX U KaU€CTBEHHBIX 3a]1a4
1o TeMe "3aKOHbI MOCTOSHHOTO TOKA"

130 Pemennie pacueTHBIX U KaU€CTBEHHBIX 3a]1a4
no teme "KIIJ] anexrpoycrtanoBoK"

131 NOT Ne3-16-2022. JlabopaTopHble pabOTHI 110
TeMe "3aKOHBI MOCTOSTHHOTO TOKa"

132 NOT Ne3-16-2022. JlabopaTopHbie pabOTHI 110
teme "CBeToBbIC ABICHUS"

133 [ToBTOpEeHME 10 TEME "3aKOHBI COXpaHEHUS B
MeXaHHuKke"

134 [ToBTopenue no teme "Konedbanus u BOJIHbBI"

135 [ToBropenue no teme "CBETOBbBIE ABJICHUS"

136 [ToBTOpenue no teme "KBaHToBas U siaepHast

¢uzuka"

Hroro: 136 yacos
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