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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpaMmma 1o ¢u3uke 0a30BOrO0 ypOBHS HA YPOBHE CpeIHEro OOIEero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TOJOKEHWH W TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHON mporpammebl, npencrabieHHbIx B PI'OC COO, a takxke ¢ yuérom (enepaabHOI
paboueil mporpaMMbl BOCIUTAHUS M KOHUENIMH IpernojaBaHusi ydeOHoro npeamera «Dusuka» B
oOpa3oBaTenpHBIX  opraHmzanmsx  Poccuiickoit ~ @exepanmu,  peanu3ylOIMIMX  OCHOBHBIE
o0pa3zoBaTenbHbIC POTPAMMBI.

Copep:xanue mporpaMmmbl Mo (pusukKe HampaBieHO Ha (POPMHPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyvaromumxcs 10-11 kmaccoB mpu oOyueHuHM ux (usnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Mmojaxoza. IlporpamMma mo ¢us3mke COOTBETCTBYET TpeOOBaHUSAM
OI'OC COO K 1IaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METANpPEIMETHBIM pe3ysbTaTaM
oOyueHusi, a TaKXK€ YYHUTHIBAET HEOOXOJUMOCTh pealn3alli MEXIPEJIMETHBIX cBs3ed (pu3uku c
€CTECTBEHHO-HAYYHBIMU Y4E€OHBIMU IpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIC LIETH U3Yy4YeHUs
¢u3MKM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHMs, IJIAHUPYEMBIE DPE3YyJbTaThl OCBOCHHUS Kypca
(U3HKY: IMYHOCTHBIC, METAMPEAMETHEIE, TPEMETHEIC (Ha 06a30BOM YPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® [JIaHUpyEeMble PE3yJbTaThl OCBOCHMs Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTAThI MO rojiaM O0yUeHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM oOyueHusl.

®du3uka Kak Hayka o HauOoliee OOIIMX 3aKOHAX MPHPOJBI, BHICTyMas B KadecTBe y4eOHOIO
IpeiMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HAaHUIl 00 OKpYKalOIEM MHpE.
HIkonbHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOMINN I €CTECTBEHHO-HAYUHBIX yYEOHBIX MPEIMETOB,
MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUM, H3ydyaeMbIX XUMHEH,
Ouosioruelt, ¢usnueckoir reorpadueil u actpoHomuei. lcmonb3oBaHWE M AKTHBHOE NPUMEHEHUE
¢u3nUeckux 3HAHUM oONpejaenseT XapakTep W pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOCHMSI KOCMOCA, IOJYyYEHHUS HOBBIX MAaTE€pHaIOB C 3aJaHHBIMU
cBoiicTBaMu M Apyrux. M3yueHue Qpu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa OOydaromwuxcs, B (OpPMUPOBAHME YMEHUW MPUMEHSATh HAYUYHBIH METON
MO3HAHUS TMPY BHIMOJHEHUH UMHU YYEOHBIX UCCIEeI0OBAaHUI.

B ocHoBy kypca (usuku ais ypoBHS cpeAaHero oOiero oopa3oBaHUsSI TOJIOKEH PNl UIEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KakK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTUYECKU 3aBEpPIIEHHBIM, OH
COJZIEpKUT MaTepual M3 BCeX pazlesioB (DU3MKM, BKIIOYACT KaK BOIPOCHl KJIACCHUECKOW, TaKk H
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ Hell Marepuan Kypca (pu3uku oObeAMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcst pOpMHUPOBaHUE MPEACTABIECHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanusi mnpearnosjaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
noTeHnyana (GU3NYecKol HayKH, OCMBICIEHUE CBA3M Pa3BUTHUS (DU3MKU C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonou manpaenrennocmu. Kypc (GU3MKM mpeanojaraeT 3HAKOMCTBO C IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu  peanusyercs IMOCPEIACTBOM BBEIEHUS JJIEMEHTOB  COJEp)KaHUs,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C PA3BUTHUEM TEXHHUKHU
U TEXHOJNOTHH, a Takke OOCYXIeHHS MpoOJieM pPaLMOHAIBHOTO NPUPOAONOIL30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.



CrepXHEBBIMH DJIEMEHTaMU Kypca (U3MKHM Ha YpPOBHE CpelHero oomiero oOpa3oBaHHS
SBISIIOTCA ~ usmueckue Teopuu (hopmMupoBaHHE TIPEACTABICHHH O CTPYKTYpEe TOCTPOCHUS
¢usnyeckoil Teopuu, ponn (GYHIAMEHTAIBHBIX 3aKOHOB M MPHUHLUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPHA, I ONMMCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH ¥ MPOIIECCOB).

CucTeMHO-eATEIbHOCTHBIN NOAX0A B Kypce (DM3MKM peanusyercs MNpexJe BCero 3a Cuér
OpraHu3ali SKCHEPUMEHTAIbHON JeATeNbHOCTH oOydarommxcs. [lng Ga30Boro ypoBHS Kypca
(GU3MKH — OSTO HCIOJIb30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOPHIE B IporpaMMe 1o Gpu3uKe 00bETUHEHBI B OOIINI CIIMCOK YYCHHYECKUX
IIPAKTUYECKUX paboT. BelneneHue B ykazaHHOM IepedyHe Ja0OpaTOPHBIX paboT, MPOBOAMMBIX AJIS
KOHTPOJII W OLIEHKM, OCYIIECTBIIAETCS YYaCTHMKaMHM O00pa3oBaTelIbHOTO Ipolecca HCXOIsS U3
0coOeHHOCTeH MIIaHUPOBAHUS U OCHAIICHUs kKabuHeTta pusuku. [Ipu 3TOM obecrieunBaeTcs OBIaIeHUE
O0y4aroIMMHUCS yMEHUSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHUS, HCCICIOBAHUS 3aBUCUMOCTEH
($U3MYECKUX BEJTMYMH U IOCTAHOBKY OIBITOB IO IMIPOBEPKE MPEJI0KEHHBIX TUIIOTES.

Bbosibioe BHHMaHHWe yJenseTcsl peleHHI0 PacuE€THBIX M KaueCTBEHHBIX 3ajad. IIpu sToM juis
pacuéTHBIX 3aJay IMPUOPUTETOM SIBIISIFOTCS 3aJaud C SBHO 33JaHHOM (PU3UYECKOH MOJEIbIO,
MIO3BOJISIIOIINE MPUMEHATh U3YyUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jeiia Kypca, TaK
U UHTETPUPYS 3HAHUS U3 pas3HbIX pa3lesoB. IS KaueCTBEHHBIX 3a/a4 NPUOPUTETOM SIBIISIOTCS
3aJjaHus HAa OOBACHEHME MPOTEKaHHs (U3UYECKUX SIBICHUH U MPOLIECCOB B OKPY)KAIOLIEH KU3HHU,
TpeOyrome BEIOOpa GU3NIECKON MOJIENH U1l CHTyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusmMu ®I'OC COO k MaTepHaabHO-TEXHUYESCKOMY O00ECICUCHHIO
yueOHOro mporecca 0a3oBblii ypOBeHb Kypca (DU3MKH Ha YpOBHE CpEIHEro oouiero oOpa3oBaHUs
JIOJDKEH M3Y4aThCsl B YCIOBUSAX MPEIMETHOrO0 KabuHeTa (U3UKU WM B YCIOBHSIX MHTEIPUPOBAHHOIO
KaOMHEeTa MPeAMETOB €CTECTBEHHO-HAYYHOTO UKJIA. B kabuHeTe Gpu3uku JOIKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpyIOBaHUE JUISl BBIIOJIHEHUS YKa3aHHBIX B MpOrpamMMme M0 (U3UKE YUYEHHYECKUX
MPAKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMOoHCTpalnoHHOE 000pyioBaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPUHLIUIIOM MUHUMAIbHOMN
JIOCTaTOYHOCTH W 00ecredynBaeT MOCTAHOBKY IEPEUYUCIIEHHBIX B MpOrpaMMe Mo (pU3MKe KIFOYEBBIX
JIEeMOHCTpAlMK Ui WCCIICOBAHUS M3y4aeMbIX SIBICHHA W TPOIECCOB, DSMIMPUYECKHX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JIabopaTtopHoe 00OpyAOBaHHE JUIsl YUYEHHYECKUX NPAaKTUYECKUX paboT (opMHUpyeTcss B BUJE
TEMaTUYECKNX KOMIUIEKTOB U 00eCreunBaeTcs B pacy€Te OJJHOT0 KOMIUIEKTa Ha JIBYX OOYy4YarolUXcCsl.
Temarnueckue KOMIUIEKTHI J1aDOpaTOPHOrO OOOPYAOBAaHHSA JOJDKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BaHUM AaHAJIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOpaTOpHil.

OCHOBHBIMU 1IeJIIMU U3Y4YE€HUS (PU3UKHU B 001IeEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHUE HHTEpeca M CTPEMJIEHUS OOYYarOIIMXCS K HAYyYHOMY H3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
e pa3BUTHE TMPEACTAaBICHUM O HaydHOM MeToJe TMo3HaHUs U  (OpMUPOBaAHHE
HCCIIEIOBATENbCKOI0 OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opmHupoBaHHME HAy4YHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3YYEHHsS] OCHOB CTPOCHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHHE YMEHUH OOBSICHATH SIBJICHUS C WCIONB30BaHUEM (PH3MUECKUX 3HAHWUU U
Hay4YHBIX JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUN O pOIU (PU3MKH Ul PAa3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTUH.

JlocTikeHue 3TUX Ienieil 00ecreunBaeTcs pelieHneM CIeAYyIONINX 3a/1a4 B MPOLECCe U3yUCHHS
Kypca (pU3UKU Ha YPOBHE CPEIHEro O0IIero 0Opa3oBaHUS:



e npuoOpeTeHHe CUCTEeMbl 3HaHUH 00 OO0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHUAX, BKIIOYAS MEXAHHWKY, MOJICKYISPHYIO (GU3HKY, JICKTPOAMHAMUKY, KBAaHTOBYIO
(hU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;
e (opmupoBaHUE YMEHUIN MPUMEHSTH TEOPETUUYECKUE 3HAHUS HJI1 OOBSCHEHUS (PU3NUECKUX
SIBJIGHUHN B IPUPO/JIE U JUJIsl IPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIOCOOOB PEIIECHUS Pa3IMYHBIX 3a/lad C SBHO 3a/laHHOM (pu3nuecKkoil MoJenblo,
3a/1a4, MOJPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/aHHue (PU3UYECKOW MOJENH, aJeKBAaTHOM
YCIIOBUSIM 33]1a4H;
e TMoHUMaHHWE (U3MYECKUX OCHOB U TMPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOHUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENY;
® OBJIQJICHUE METOJIaMH CaMOCTOSTEIbHOTO IUIAHHUPOBAHUS M TPOBEIACHUSA (UBNIECKUX
HKCHEPUMEHTOB, aHAIM3a U WHTEpOpETalud WHPOPMALUHU, ONpPEIEICHHS JT0OCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;
e CO3JaHWE YCIOBUW [UIsI Pa3BUTHS YMEHUN MPOEKTHO-HCCIEAOBATEIbCKOW, TBOPUECKOM
JESITeTbHOCTH.
Ha u3ydenue ¢usuku (6a30BbIil YpOBEHb) HA YPOBHE CPEAHETO 0011ero 00pa3oBaHUs OTBOAUTCS
136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Heeno), B 11 kinacce — 68 yacoB (2 yaca B HEACIIO).
[Ipemiaraemerii B mporpaMMe 1o (U3MKe NepedeHb JIAOOPATOPHBIX W NPAKTUYECKUX paboT
SBIISICTCS PEKOMEH/IOBAHHBIM, YYHUTENb JIeJaeT BEIOOp MPOBEACHHS 1a00PAaTOPHBIX paObOT U OIBITOB C
y4€TOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaromuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Haydnsle MeToabl NO3HaHUS OKpyKarowmero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBUSI.

Pors m mecto ¢m3ukm B (GOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.

Llemoncmpayuu

Amnasorossle 1 HU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEeHHE. (OTHOCUTEIBHOCTh MEXaHMUYECKOro JBukeHus. Cucrtema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHAT. CliokeHue NnepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBMKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOZYJIX0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: CHUIOMETp, JBUYKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpeIadH.

Llemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[Tpeobpa3zoBanne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue nBuxkeHus Tena, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaI€HUs.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuyeHnne HepaBHOMEPHOI'O IBMKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXKAYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tejaa, OpPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Btopoil 3akoH HberoToHa mis
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTE€pUANIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna conpoTUBICHUS
IIPU JIBUKEHHUM TENa B KUAKOCTU WM rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO OcH BpameHus. Ilmedo cunbl. YcinoBus paBHOBecus
TBEPJIOTO TENA.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE NPUMEHEHHUE: NOJIIMIHUKY, JIBUXKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HeroTona.

H3zmepenue cu.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3ydeHue ABu>KeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HMKAIOUIMX B IPY)KMHE M PE3UNHOBOM
oOpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIET0 OCh BPALCHUS.

Tema 3. 3aKoHbl COXpaHEHUA 8 MEXAHUKE

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
W3MEHEHNE UMITYJIbCa Tela. 3aKOH COXPAaHEHUS UMITYJIbCca. PeakTHBHOE IBM)KEHNE.

PaGora cunbl. MOIIHOCTH CHUITBI.

Kunernyeckass sHepruss mMaTepuanbHONW TOYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
DHEPIHUH.

[TorennuanbHas sHeprud. IloTeHuManbHas sHEPIrUs yupyro aeGopMupoOBaHHON NPYKUHBI.
[ToreHunanbHas 3Heprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
MUCTOJIET, BUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOULIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IpUMepe pacTsHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu



OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenue. Quddys3umsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJenu CTPOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel U OOBICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BeliecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
UcabHOTO Ta3a. AOCONOTHAas TemrepaTypa Kak Mepa CpeJHeH KHHETHYECKOW SHEpruu
TEIUIOBOrO JBWXKEHHMs 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHe U30MPOILIECCOB: H30TepMa,
u30Xxopa, u3odapa.

TexHuueckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onbita [lTepha.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Mogenb, WIUTIOCTPUPYIOIAs MPUPOTY IaBJICHUS ra3a Ha CTEHKU COCY/Ia.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OnpeneneHne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEPEeHHUU 00BEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMeTpaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMHMYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonudecTBo TernoTsl U pabota. BHyTpeHHssI SHEpTrusi 0THOATOMHOTO
UJeanbHOro ra3a. Buasl ternnonepenayu: TEMIONPOBOAHOCTh, KOHBEKIIUSA, U3JIyUeHHE. Y IeTbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI IPH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHneHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K u3omporeccaM. ['paduueckas unreprperaiust paboThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh nMpoieccoB B MPUPO/IE.

TennoBeie MamuHbL. [IpUHIUTIBL [EHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. [ukn Kapao u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBHUS. DKOJOTUIECKHUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBHUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEPrUU Teja TPH COBEPIICHWH pPaOOTHI: BBUIET MPOOKH W3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Telia Mpy Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu nmapoBoi TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue yaenbHOU TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl



[TapooOpa3oBanne wu KoHJeHcamws. Mcmapenune W kumeHue. AOCONIOTHAs W
OTHOCHUTEIIbHAs BIaKHOCTh BO31yxa. HachblmeHHblil map. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAILIOB.

Kunkue xpucramael. CoBpeMeHHble Marepuaibl. [lnaBnenue u kpucramnusauus. Y elbHas
TeruioTa riasiaeHus. Cyonumarus.

VYpaBHeHue TerIoBoro 6agaHca.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomol

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUd 3apsana. J[Ba Buaa >IEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnois. IlpuHuun cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PaGota cun osnektpocratuueckoro monsd. IloreHnuman. Pa3HOCTh  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHUIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHHuecKkne yCTpOICTBA M INPAKTUYECKOE NPUMEHEHHE: AIIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTHUeCcKast 3allnTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOMIAAU  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUAJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUYECKUN TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. ITocTosHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTKa Lenu.



DneKTpuuecKoe COIIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapamuIeabHOE, CMEIIAHHOE COCIMHEHUE TIPOBOJIHUKOB.

PaGoTa snexkrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MOImHOCTE AIEKTPHUIECKOTO TOKA.

DNeKTpOoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DNEKTPOHHAs IPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB
oT Temneparypbl. CBEPXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBogHUKOBbBIE TPUOOPBHI.

ONEKTPUYECKUH TOK B PacTBOPax M pacIulaBax JJIEKTPOJIUTOB. JIEKTPOIUTHYECKAS
U CCOIMAIs. DIEKTPOIIU3.

OnekTpuueckuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHuueckue yCTpoiiCTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peoctaT, MCTOYHHMKH TOKa, 3JIEKTpPOHArpeBaTelbHbIE NPUOOPBL, 3JIEKTPOOCBETUTEIbHbBIE
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AWOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN MO, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMmoe m3MepeHue 3IeKTpOABMKYLIEH cuilbl. KOpoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COITPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBo# pa3psa ¥ IPOBOAMMOCTS BO3AYXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTUBIICHUS.

HaGnronenue anextponusa.

Me:xnpeamernbie CBA3H

Uzyuenue xypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce ocyliecTBIsieTCs € Y4ETOM
COJIEp’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnuvie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO TO3HAHHSL:
SBJICHUE, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJECHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas QyHKuusa, mnapabdorna,
runepooia, ux rpaguKu U CBOIMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHE B )KMBOU Mpupone, 1uddys3usi, ocMocC, TeII000MeH
JKUBBIX OpraHU3MOB (BHJIbI TEIJIONEPENAYH, TENJIOBOE PABHOBECHE), dJIEKTPUUECKHUE SBJICHUS B
JKUBOM IPUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOIUTHYECKAS TUCCOLIMAIIUS, TajbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO31lyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonozus: npeodpa3oBaHNUE IBUKEHUHN C MCIIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs MMITyJbca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATEeNb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH TOJIyY€HUsI COBPEMEHHBIX MAaTepHalloB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYWHBIM MpPUHTEP, OJICKTpPOHArpeBaTesIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
BekTop maruutHOM MHAyKUMH. [IpuHIMn cynepno3uiiuy MarHUTHBIX NoJIed. JIMHUKM MarHUTHOM
uHAyKuuu. KapTuHa aMHUI MarHUTHOW MHIYKUUU TOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 10Jie TPOBOJAHUKA C TOKOM. KapThHa NWHMA WMHAYKIIMA MarHUTHOTO IO
JUTMHHOTO TIPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. B3anmoenicTBre NpoBOJAHUKOB C TOKOM.

Cuita AMniepa, €€ MOJlyJib U HallpaBJICHHE.

Cuwna Jlopenna, e€ MOAynbp UM HampaBiieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DIEKTPOABMKYILAsA CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa MHIYKIUU B TPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AIEKTPOMATHUTBI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL], UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIMY MarHUTHOTO TOJIS.

B3aumoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne MarHuTHOTO MOJIsl KATYIIKH ¢ TOKOM.



HccnenoBanue JeMCTBUS IMIOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
I/ICCJ'IG,I[OBaHI/Ie SABJICHUS SHCKTPOMaFHPITHOfI UHAYKIOUU.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUNHbIE KONCOAHUA

KonebarenbHass cucrema. CBoOoJHbIE MexaHMuYeckue Konebanus. [apmoHMYeckue
kosnebanusa. Ilepuon, wactora, amrumryna U ¢aza kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbublif koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HACAIBLHOM
KoJIeOaTebHOM KOHType. AHAJIOrMs MEXIYy MEXaHHYECKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BbIHY)XeHHble MeXaHHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHNUS.

[TepemenHbIil ToK. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepesaya W NOTPEOJIEHUE 3IEKTPUUECKOW 3SHEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE IEKTpo3Hepruu. KynbTypa ucnonb3oBaHUS
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHHK).

HaGnronenue 3aTyxarommx KojaeOaHuil.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuusutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocnenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKUM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTHU NEPHOa MAJIbIX KoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne NEPEMEHHOTO TOKa B LENM W3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60IHbL

Mexanudeckre BOJIHBI, yclIoBUsA pacnpocTtpanenus. [lepuon. CkopocTs pacnipocTpaHeHus
U januHa BosHbL. [lomepeunble u mponosbHble BOJHBL. MWHTepdepenuus u audpaxuus
MEXAHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHtanus BekTopoB E, B, V B snexrpomarHuTHONW BOjHE. CBONMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XCHHE, IMpeJIOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.



[Ikana 31eKTPOMAarHUTHBIX BOJH. [IpUMeHEHHE SJIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue ycTpoiCTBa M MPAaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIC WHCTPYMEHTHI,
yIABTPa3ByKOBasl IMarHOCTUKAa B TEXHUKE M MEAMLMHE, pajgap, paAUuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

HaOnroneHnue oTpaxkeHus U MpeJoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue cCBSI3U TI'pPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M 4acTOTOM
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHe CBETa B OAHOPOIHOM cpere.
JIyud cBera. ToOYEUHBII UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJIEHUs cBeTa. AOCOIIOTHBIM  IOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yrosn IMOJHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L{per.

CoOuparomiue M paccenBaromue JUH3bl. ToHkas suH3a. DOKYCHOE pAacCTOSHUE U
OnTHYEeCKas cuiia TOHKOM JIMH3bI. [locTpoeHne n3obpaxeHuili B coOMparomux U paccenBarOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. HWHTepdepennus cBera. KorepeHTHble HCTOYHHMKH. Y CJIOBUSA
HaOJF0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue ycTpoHCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
NPOCKIIMOHHBIN ~ anmapar, MHKpPOCKON, TEeJIEeCKON, BOJIOKOHHAs OITHKA, JU(PpPaKIUOHHAS
peméTka, noJsIpouI.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEHUe, OTpakeHHWe U MperoMyeHue cBeTa. OnTudeckue
npuOOopHI.

ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue naTepdepeHIinm crera.

Habmonenue nugpakiuu cera.

Habmronenue aucrnepcuu cBera.

[Tony4yeHue ciekTpa ¢ IOMOIBIO IPU3MBI.



[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmronenue nosisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
M3mepenue nokasaress IpesIoMIICHUS CTEKIIA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHTEIBHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenualibHOM TEOpUHU
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTUILIBI.
CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULbI. DHEPIUs MOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmMOB0I ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u sHepruu GOTOHA C €r0 YACTOTOU. DHEPTUS U UMITYIIHC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKOHBI
doroaddekra. YpaBnenune DitHmreitna 1 pororddexra. «KpacHas rpanumna» Goroddpdexra.

JlaBnenue ceera. Onwitel I1. H. JIeOenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHe: (POoToryeMeHT, (OTONATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUOI.

Llemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lmanerapHas
Mozienb atoMa. [locrynarel bopa. U3nyuenue u norsnouieHue (GOoTOHOB IpU MEpPEXoe aroma ¢
OJIHOTO YpOBHSA »HEpruM Ha Jpyroil. Buasl crnexktpoB. CHeKTp ypOBHEH 5HEPruu aroma
BOZIOPOZA.

BosHoBbIe cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

TexHu4yeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: CHEKTPajJbHbI aHaIn3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue nuHEHYaToOro Criekrpa.

Tema 3. Amomnoe a0po



OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOECHMS  sjpa. OTtkpsITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paaAuoakKTUBHOIO M3ITyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpraHU3MBI.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykionnas mopnens siapa [eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacniaz. DIEKTpPOHHBIN W MO3UTPOHHBIM OeTa-pacmaj. ['amma-usnydeHue. 3aKoH
PaANOAaKTUBHOIO pacnajia.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Maccsl spa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

DyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpONCTBAa U MPAKTHUUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranbel  pa3BuTUsA  acTpoHOMuH. llpukilagHoe ¥ MHMpOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, ApKue 3BE3/bl, INIAHETHI, UX BUIUMOE ABM)KEHUE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHbIE XapaKTepUCTUKHU. JluarpaMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTbY». 3BE3MbI
[JIaBHOM TOCJE0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TIJIaBHOU
NOCIIE0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usnyyenue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmionenus HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEIeNIEHUs MOJIOKEHHUs HEOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE

Posnb Qu3uKM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUYECKOW, COIMAIbHON U
THUYECKON cdepax JesATeJbHOCTH 4YeJIOBEKa, poJib W MeCTO (U3UKHM U acTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
npeCcTaBiIeHu 0 PU3NYEcKOi KapTUHE MUPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H



N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce oOCymIecTBISiETCS C YYETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusi, CBA3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCIIEPUMEHT, MOJICTIMPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TpUTOHOMETpUYecKue (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU 0100US TPEYTOJIbHUKOB, OMPE/IesIeHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekrpuyeckue SBICHUS B KUBOM MpHUpoAE, KoiieOaTeNnbHbIE ABMKEHUS B
JKUBOW TIPUPOJE, ONTUYECKHUE SBICHUS B JKUBOM INPUPOJE, NECHUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBlI.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpHUCTajlIMyeckash CTPYKTypa TBEPABIX Ted,
MEXaHHU3Mbl 00pa30BaHU KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

l'eocpaghusa: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJIEKU MAarHUTHBIX pyJ, (pOoTOChEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: MTMHUM DJIEKTpOIIepeiad, TeHEepaTop MEPEeMEHHOr0 TOKa, 3JIEKTPOJIBUraTelb,
WHAYKIMOHHAS T[e4Yb, pajaap, pPaJuoNpuUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBU-meus,
IPOEKLIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHast OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHOro mnpeamera «@Du3MKa» IOJDKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJECHWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM IEATEIBHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UAEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHUMCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4)3¢cTeTHYECKOTr0 BOCTIUTAHMSI:

ACTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K pa3iuuHbiM chepam MpodecCHOHATbHOW JEesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6)3K0/I0THYeCKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBJIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATh 1EIHU JACSITSIBHOCTH, 33/1aBaTh MaApaMeTPhbl U KPUTCPUH UX JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe AeiiCTBHS.

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro coAepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs, HaXOIUTh apryMEHThl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOMYYEHHBIE B XOJE€ pEUICHHs 3aJadyd pPe3yldbTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aThTCPHATUBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHUEHBI, pecypcocOepekeHus, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMyHuKkaTuBHBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOJb30BAHUEM S3BIKOBBIX
CPEACTB;

NOHMMATh U UCHOJIb30BaTh NIPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHON pabOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUIl C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JIEUCTBUSA IO €€ JTOCTHUIKEHHIO: COCTAaBIIAThH IUIAH JEHUCTBUH, pPACHPENCISATh POIU C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOM paboThl;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa U KaXKJAOTO YYaCTHHKA KOMaHbl B OOIIUH pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl € y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAaHHBIA BBIOODP, apryMEHTHPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalliu, BBIOOpa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI cpeAHero oluero oopa3oBaHus y OOydYarOIIUXCsS COBEPIICHCTBYETCS 3MOIMOHAIBHBIM
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIET O CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE J€HCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K koHny o6yuenus B 10 kJiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepIHUalbHas chcTeMa OTcuéra, abCOMIOTHO TBEPIOE TENO, WIACATbHBIN Ta3, MOAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIM HIEKTPUUECKUHN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE MXUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUuu
(oxJ1axIeHUN), TEMJIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHICH AU, UIABJICHHE, KPUCTAILIN3AIuS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLieccax, AJIEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3aPSI0B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKECHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJIbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHWYeCKas MOIIHOCTb; MHpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICH MCIOJIB3YEMbIX BEIMYUH, MX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpyTUMH BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHMS, HCIIOJIb3Ys
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XaO0TUYECKOTO0 JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOTO IEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh HU3YYEHHbIE JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SIBIICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAJIOB; IPU ONUCAHUM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAueHHs M E€AMHULIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLIMIBL: 3aKOH BceMuUpHOro tarorenus, I, II m III 3axkonsl HbroTOHa, 3aKOH cOXpaHEeHUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMS MMITYJIbCA, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUI
paBHONpPAaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETUUECKYIO TEOPUIO CTPOCHMUSI
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
ANIEKTPUUYECKOTO 3apsijia, 3akoH KyloHa, NpUAITOM pas3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpEHUil, IMpu 3ToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOTrO OKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANIbHBIN CIOCO0 M3MEPEHHs M HCIOJIb30BaTh W3BECTHBIE METOIbl OIEHKU
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIWYHMH B BUZIE TaOIMI] M rpadUKOB, J1€1aTh BBIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000PYAOBAHMUS;

pemate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATIbHOCTH ITOJIyYEHHOTO 3HaUeHHsI (PU3MUECKON BEINYHHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LEMNOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHWH YYeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBICHHUs y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IPYyNIbl, palMOHAIBHO paclpelesiaTh OOA3aHHOCTH W IUIAHUPOBAaTh JIEATENIBHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K koniy o6yuenus B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMLIBl TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJIEJIeH: TOYESUHBIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOW (DPU3MKM: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKeHHeE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJIMOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCHIONB3YS (U3NYECKHE BEIMYUHBL: JJIEKTPUUYECKUN 3apsii, CHiIa TOKa, JJIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B IPOIECCe TApMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BeTUUYNHAMM;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ| IOoJlypaclaja, SHEPrus CBSA3M aTOMHBIX SAEp, NpPHU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATU3UPOBaTh (PU3MUYECKUE MPOIECCHl U SIBJICHUS, UCHONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHbI IOCJIEAOBATENBHONO W IAapaJlJIeIbHOTO  COEJUHEHUS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBbl OTPAKEHUSl CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4Mcia, NOCTynaTel bopa, 3aKkOH paJuMOaKTHBHOIO paclajaa, MpU 3TOM pas3jivyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTi) IPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibel Amnepa u cuibl JlopeHua;

CTPOUTh U OIUCBIBATH N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH C UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia 0O€30IacHOr0 TpyAa IMpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUEecCKOW MOJENbI0, HCHOJb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30M1acHOT0 MCIIOIb30BaHUS B TOBCETHEBHOMN JKHU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHHUA MO (HU3UKE B TIOBCEAHEBHOW KU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBLHO paclpeneiiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 dusrKa U METObI HAYYHOTO MTO3HAHUS 1 0 0 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 1
Paznen 2.MEXAHUKA
bu6mmoreka [JOK
2.1 K 7 1 1
vHeNatitia https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7 1 2
Aunamika https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hgpil;l/(;nT.GeI:jch;L.ru 17§41b72
Hroro no pazneny 20
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 11 0 1 bubnuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
3.9 ArperatHble COCTOSIHHS BEIIECTBA. 9 0 0 bubnnorexka [JOK
' MDa30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
b K
3.3 OCHOBBI TEpPMOAMHAMUKHI 10 1 0 nommorexa LIO

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 23
Paznen 4.9JIEKTPOAUHAMUKA
bubmuoreka [JOK

1 EKTpOCTATIR 8 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 14 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 2
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 8 0 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 0 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 0 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 23
Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU
31 OCHOBBI CIENUATTBHON TEOPUH 5 0 0 bubnuorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 2
Paznen 4. U3iiyueHue U CleKTPbI
41 N3ny4yenue u CeKTpsl. IHKanau 3 1 0
AEKTPOMArHUTHBIX U3TyUEHHH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3znes 5, KBAHTOBAS ®U3UKA

51 Dneme KBAHTOBOU OIITHUK 6 bubmmoreka [JOK
. MCHTBI KBAHTOBOH OIITHUKH
’ https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
> Crpoce stons ¢ https://m.edsoo.ru/7f41c97c
bubmumorexa [IOK
. A
> RS ° https://m.edsoo.ru/7f41c97c
Htoro no paznemny 15

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 6 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 6
Paznen §.OBOBI[IAIOI[IEE MNOBTOPEHHUE
Htoro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon
Kontp Hpax JIeKTPOHHBbIE HU(POBHIE
Ne oabHbl | THyec /Jlara
TP Tema ypoka oOpa3oBaTe/ibHbIE
n/n Bcero e KHe U3YYeHU s
pecypcbl
pador pador
bl bl
®usznka — Hayka o npupoje. HayuHnbie MeTo bl bubmrorexa LIOK
MO3HAHUS OK o aro iri 151[1/1. a g:m, u Mecrj buzuku nitps.//m.edso0.u/fi0c3Ze2
1 B hopmu 035}?1:1(/1 coIlBI eMeHHpOﬁ HAYYHOW KapTHHBI 1 0 0 05.09.2024 Bubmmorexa HOK
PP IU) " Up https://m.edsoo.ru/ff0c33e6
MHpa, B IPAKTUYECKOHN ACSITEIBHOCTHU JIIOIeH
Mexanunueckoe nBukeHue. OTHOCUTETHLHOCTD
2 MEXaHH4eCKoro JBuxeHus. [lepemerienue, CkopocTh 1 0 0 06.09.2024 bubmroreia LIOK
A - epeNent > CROPOCTD, R https://m.edsoo.ru/ff0c3508
YCKOpEHHE
bubnmorexa LIOK
3 P i 1 0 0 12.09.2024
ABHOMEPHOE MPSAMOJIUHENHOE IBHKECHUE https://m.edsoo.ru/f0c3620
bu6 OK
4 PaBHOYyCKOpEHHOE MPSIMOIMHEITHOE ABM)KEHNE 1 0 0 13.09.2024 hgpi?;;:é;iilru 1f0c3726
5 CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO 1 0 0 10.09.2024 bubnnorexa [JOK
aJICHMS. https://m.edsoo.ru/ff0c39cc
JIBH:KeHHe TeJia, OPOLIEHHOI0 MO/ YIJIOM K
6 TOPHU30HTY U 6pomem{o"r0 TOPU30HTAJIBHO. 1 0 0 90.09.2024
Pemenue 3agau no reme "JIBuxkenue Tena,
OpOIIEHHOTO MO/ YIJIOM K TOPHU30HTY"
o 1"
7 Jladoparopnasi padora Ne 1 "U3yueHnune n1BUKEHUsA 1 0 1 96.09.2024
Tes1a, OPOLIEHHOr0 TOPU30HTAJIBLHO"
8 KpuBonunelinoe npmxeHue. JBukeHne MaTepuaibHOM 1 0 0 97.09.2024 bubnuoteka [JOK

TOYKH 110 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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[Ipunuun otHocurenbHOCTH ['anunes. MHepiuanbHbie

bubnunorexa LIOK

9 03.10.2024
cucreMsl orcyera. [lepssiii 3akoH HproToHa https://m.edsoo.ru/ffOc3be8
o | | e O Moo s o oz S LOK
TOpOH H HproTOHA 111 MaTepuaaIbHOU TOUKH. 10.
P N 8 P https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HproTOHA I MaTEpUAIbHBIX TOUEK.
3akoH BceMupHoro tsroreHus. Cuna tsixectu. [lepBas bubmuorexa [IOK
11 10.10.2024
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
. J(im;a YIPYTOCTH. 3ZKOH ;‘y;a.lliec Tena. ) 11102004 BuGmorexa LIOK
[1]
adoparopHas pa6ora Ne2 «M3mepeHue KECTKOCTH 10. https://m.edsoo.ru/ff0c3e18
NPYKUHBD)
Cuna tpenus. Koapoumment tperns. Cumna
COIPOTHUBIICHUS IPU ABUKEHUN TENA B JKUAKOCTH WIIA bubmmoreka [JOK
13 17.10.2024
raze. JlabopaTtopuas pa6ora Ne3 «M3mepenue https://m.edsoo.ru/ff0c3f76
K03 unmeHTa TpEeHNsI CKOJIbKEHUD)
14 ;icoTy;aTzﬂbH; y IZ ipa:lZTel\J:II;Hoee HB(:/I }KGHPE &0 18102024 ~ Dromoreia LIOK
JIFOTHO TB ro tena. MomeHt cuibl. [lneu 10.
pa . https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO TeNa
15 KonTpoubsnas padora Nel no teme «Kunemaruka n 94.10.2024
AUHAMHKA»
16 inepmantau rotec. Hony sus, asor 2510204 PHOMOTeRa LOK
P ' Y ' o https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHUE
17 EZiZTifnfﬁff;fﬁ;mﬁi EEZZT; ;E;I;Z{e:;;pm 07.11.2024 ~ Dromorera HOK
p . ' p o https://m.edsoo.ru/ff0c4502
KMHETHYECKOW SHEPTUH
TP = IloreHumanbHas sHeprus. [loTeHnIManbHas SHEPrUs
18 yrpyro neopMHUpOBaHHON MPYKUHBIL. 08.11.2024 bu6muoreka [JOK

[ToreHnManpHAs SHEPTHS T BOIM3U TTOBEPXHOCTH
3emin

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
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HOTCHHI/IaJ'IBHI)Ie 1 HCIIOTCHIIMAJIBHBIC CUJIBI. CBs13b
pa6OTBI HEIMOTCHLUHAJIBHBIX CHJI C UBMCHCHHUEM

bu6nmoreka [IOK

19 . 14.11.2024 https://m.edsoo.ru/ff0c478c
MEXaHUYECKOHM SHEPTHH CHCTEMBI Tell. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTrUH
20 JlaGoparopHasi pabdora N94u«I/I3yqune 3aK0HAa 15.11.2024
COXpaHeHHs] MeXaHN4YeCKOH IHePrum»
21 KonTpoubsnas padéora Ne2 no teme «3aK0oHBI 91.11.2024 bu6mumotexa [JOK
COXpaHeHHsI B MEXaHHKe» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Bbu6mmoteka [JOK
22 22.11.2024
teopuu. bpoyHoBckoe nmkenue. Juddysus https://m.edsoo.ru/ff0c4dc2
XapaxTep JBUKESHUS U B3aUMOJICHCTBHS YaCTHI]
23 BelecTBa. MoieNid CTPOCHHMS Ta30B, )KUJIKOCTEH 1 28.11.2024
TBEPJBIX TEI
24 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT. 29.11.2024
TP = TemmoBoe paBHOBecue. Temneparypa u €€ n3mepeHue. Bbu6mmoteka [JOK
25 05.12.2024
[Ikana remneparyp Ienbcus. https://m.edsoo.ru/ff0c4fde
26 Femermcckol sneghan e oyt db122024  PHOMOTERR LIOK
CTHHCCION SHEP . FIBHAE OTCKYT. o https://m.edsoo.ru/ffOc511e
W3mepeHue ckopocTel MOJIEKyJI rasa.
97 YPaBHfHI/Ie COCTOSIHUS HJIealIbHOTO Ta3a MeHeneena- 12122024
Knaneiipona.
28 3akoH JlanmbToHa. I'a30BbIe 3aKOHBI 13.12.2024
29 W3onporeccsl B neanbHOM ra3e U ux rpapuueckoe 10.12.2024 bubmmoreka [JOK
Mpe/ICTaBICHNE https://m.edsoo.ru/ff0c570e
JladopaTopnas padora NeS «UccienoBanue
30 3aBHCHMOCTH M€Ky MapaMeTPaMHu COCTOSTHUS 20.12.2024
pa3peKeHHOr 0 ra3a
[TapoobpazoBanue u KoHACHCaIws. Vicaperne u
31 26.12.2004 ~ Drommorexa LIOK

kunenue. HacpllieHHbIi nap.

https://m.edsoo.ru/ff0c5952
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JlaBneHune HaChIMEHHOTO mapa. AOCOMOTHAS 1

but6mmoreka [IOK

32 OTHOCHUTCJIbHAs BJIAXKXHOCTb BO3/1yXa. 27.12.2024 https://m.edsoo.ru/ff0c5c36
CaoticTBa xuakocTu. [IoBepXHOCTHOE HATSHKEHUE. BubGmiorexa [TOK
33 CmaunBaHue U HecMaurBaHue. Kanuisipsl. 09.01.2025 https://m.eds0o.ru/ff0c5c36
TBépnoe teno. Kpucraminueckue u amopgHbie Tena.
34 AHU30TPOIUS CBOUCTB KpUCTAILIOB. JKuakue 10.01.2025 Bubmmorexa LIOK
kpucTawibl. COBpEMEHHbIE MATEPHATIBI https://m.edsoo.ru/ffOcSefc
BnyTpeHHss 3Heprus TepMOJIMHAMHYECKON CUCTEMBI U
35 crocoOsbI e€ n3MeHeHus. BHyTpeHHss sHeprus 16.01.2025 Bub6smorexa [IOK
0IHOATOMHOTO HI€aIbHOTO ra3a https://m.edsoo.ru/ff0c6230
bubnunoreka LIOK
Pabota B TepMoiuHaMUKe. .01.
36 P 17.01.2025 https://m.edsoo.ru/ff0c600a
KonnuecTBo TennoTel. @a3oBbie Nepexoabl. Y paBHEHUE
37 TEIUIOBOTO OanmaHca 23.01.2025
[IepBblil 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHHE K
38 u3ormnporeccam. AnuadaTHbBIN TIpolecc. 24.01.2025
HeobpatumocTs nporieccoB B mpupoae. Bropoii 3akoH Bu6moreka [[OK
39 TCPMOANHAMHUKH 30.01.2025 https://m.edsoo.ru/ff0c6a50
N N but6mmoreka [IOK
4 [Ipunnun neticteus u KIT/I TenioBoit MmammHbl 1.01.202
0 P A 31012025 pins:/im.edsoo.ru/ff0c63b6
bubnunorexa LIOK
nki Kapuo u ero KII
41 a P a 06.02.2025 https://m.edsoo.ru/ff0c64d8
but6mmoreka [IOK
42 DKOIOTrHYECKHE MPOOIEMBI TEMIOIHEPTETUKHU 07.02.2025
P P https://m.edsoo.ru/ff0c65f0
43 13.02.2025 but6mmoreka [IOK

O6o06matromuii ypok «MonekynsapHas pusruka. OCHOBBI

https://m.edsoo.ru/ff0c6708
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TCPMOANHAMUKU

KonTpoubsnas padora Ne3 no teme «MoJieky/sipHas

bu6nuoreka [IOK
44 ¢puszuka. OCHOBBI TEPMOAHMHAMHKH 14.02.2025 https://m.edso0.ru/ff0c6820
DneKkTpu3anus Tei. DIeKTpuueckui 3apsa. J(Ba Buga
45 AJIEKTPUYECKUX 3apSAJ0B. 3AaKOH COXPAHEHUS 20.02.2025 bubmorexa [OK
IEKTPHUYECKOrO 3apsiia https://m.edsoo.ru/ffOc6bcc
B3aumopeiictBue 3apsnoB. 3akoH Kynona. Toueunsiit
46 y 91.02.2025 bubnuoreka [{OK
SICKTPHHCCKIH 3apill . https://m.edsoo.ru/ffOc6bce
Hanpsoxénnocts anekrpuyeckoro noiist. [punnun
47 CYIEPIO3HIINHN dIEKTPHUECKUX TojIe. JInaum 97 02.2025 bubanorexa LHOK
[TpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Bu6morexa [IOK
48 nosie. Jlunsnekrpudeckasi IpOHUIIAEMOCTh 28.02.2025 https://m.edsoo.ru/ffOc6df2
PaGota cuit 371eKTpOCTaTUYECKOTO MO U
49 NOTEHIUAIBHAS SHEPTUS 3apsHKEHHOTO Tela B 06.03.2025 bu6muorexa LHOK
OJIHOPOIHOM 3JIEKTPOCTATHYECKOM TIOJIE. https://m.edsoo.ru/ff0c6f00
50 ITorennman. Pa3HOCTh MOTEHIIMAIIOB. 07.03.2025 ﬁ:tf;?/ﬁe;asiorﬁlffm?ow
TP  Onexrpoémkocts. KoHneHcarop. DHeprus 3apsyKeHHOTO BuGmnorexa [TOK
51 13.03.2025
KOH/ICHCATOPA. https://m.edsoo.ru/ff0c7126
ITpuHIUMIT NENCTBUA U TPUMEHEHNE KOHJIEHCATOPOB,
KOIMUPOBAJIBHOTO armapara, CTpyWHOTro MpUHTEpa. Bu6nnorexa [IOK
52 DJeKTpocTaTUYeCcKas 3alluTa. 3a3eMIICHHUE 14.03.2025 https://m.edsoo.ru/ff0c72c0
3JIEKTPOTIPUOOPOB.
53 TP | DnekTpuueckuil TOK, yCIOBHS €r0 CYIECTBOBAHMSL. 20.03.2025
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ITocrosiunbiil ToK. Cuna Toka. Hanpsbxkenue.
Conporusnenue. 3akoH OMa /17151 yyacTKa Lenu

HOCJI@I[OB&TGJIBHOQ napajjiCJibHOC, CMCIIAHHOC

o4 COCJIMHEHHUE TPOBOHUKOB. 21.03.2025
JlaGoparopHasi padora Ne6 «M3yuenue
55 MOCJIeI0BATEIbHOI0 U MAPAJJIEIbHOT0 COeTHHEHHUs 03.04.2025
Pe3UCTOPOB»
5 PaboTa 1 MOLTHOCTH JEKTPHUUECKOTO TOKA. 3aKOH 04.08.2005 Bu6morexa [OK
Hoxoymi-Jlenna o https://m.edsoo.ru/ffoc74f0
- 3axon OMa AJ1s1 OJIHOM (3aMKHYTOM ) JIEKTPUYECKOM 10.04.2005 Bu6miorexa LIOK
uemi. KopoTkoe sambikanue. o https://m.edsoo.ru/ff0c7838
Jladoparopnasi padora Ne7 «U3mepenune IIC
58 MCTOYHHKA TOKA H €ro BHYTPEHHEro 11.04.2025 bu6muorexa LIOK
CONPOTHBJICHNUS https://m.edsoo.ru/ffOc7ae0
DJeKTPOHHAS TIPOBOIUMOCTh TBEPJIBIX METAJIIIOB.
59 3aBUCHMOCTh COTPOTHBIICHUSI METAJIOB OT 17.04.2025
TemriepaTypbl. CBEpXIPOBOIMMOCTh
DnekTpuueckuil Tok B Bakyyme. CBolicTBa
60 9JIEKTPOHHBIX MTy4KOB 18.04.2025
[TomynpoBoIHUKH, UX COOCTBEHHASI U TIPUMECHAS
61 nposoaumocTs. CBoiicTBa p—N-nepexoa. 94.04.2025 BH6H.I/IOT3K3 LHOK
T[oyIPOBOAHHKOBBIE TPHGOPHL https://m.edsoo.ru/ff0c84ae
62 DIIeKTPUUYECKHI TOK B paCTBOpaxX M pacrjiaBax 95 04.2025 bubnuotexa [JOK

OJICKTPOJIUTOB. On CKTPOJIUTHUYUCCKAA JUCCOLUALINA.

https://m.edsoo.ru/ff0c82ba
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DneKTpoan3

DJNIeKTpUUECKH TOK B Tazax. CaMOCTOATENbHBIN U

bu6nuoreka [IOK

63 HECAMOCTOSTENbHBIN pa3psa. Monnus. [Inazma 1 08.05.2025 https://m.edsoo.ru/ff0c84ae
bubnunoreka LIOK
4 Pemenne 3amad no reme «IJIEKTPOAUHAMHUKAY 1 15.05.202
0 P 5.05.2025 https://m.edsoo.ru/ff0c86fc
KonTpoJubHnas pabora Ne4 o reme
65 «Aaexrpocratuka. [locTOSHHBIN d1eKTPUYECKU A 1 16.05.2025 Bubmmorexa IIOK
ToK. TOKH B Pas/IHYHBIX CpeIax» https://m.edsoo.ru/ff0c88be
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
66 IpaKTHYeCKoe npuMeHenue. [IpaBuia TeXHUKH 1 22 05.2025 bubmmnorexa [IOK
6e30MaCHOCTH A https://m.edsoo.ru/ff0c8a8a
bubnuoreka [{OK
7 P i . 1 23.05.202
0 CICPBHEI YPOK 3.05.2025 https://m.edsoo.ru/ff0c8c56
. bubnmorexa LIOK
68 PesepBHbli ypoK. 1 26.05.2025 https://m.edsoo.ru/ffOc8f6e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIJIAHUPOBAHUE

11 KJIACC
Ne Tema ypoka KommuectBo wacos [Hata DneKTpoHHbIe HU(POBBIE
/1 HU3y4YCHUS o0pa3oBaTeNbHbIC PECYPCHI
Bcero || Kontpous |[IIpakTtuyec
HBIC KHe
paboThI paboThl
1 |[BBoanslil uHcTpyKTax 1o Th. CrannoHapHO€ MAarHUTHOE TOJIE: 1 0 0 [[bubmuoteka [IOK
[IOCTOSIHHBIE MAIHUTHI U UX B3aUMOJIEHCTBUE, MATHUTHOE II0JIE, https://m.edsoo.ru/ff0c9778]]
TP BEKTOP MarHUTHOW MHAYKIUH, JIMHAU MAarHUTHOW WHIYKIINH, 05.09.2024
MarHUTHOE I0JI€ MPOBOJHUKA C TOKOM, OIBIT DPCTea.
2 |[BzaumopeiicTBHE MPOBOAHUKOB C TOKOM. JleiicTBIEe MArHUTHOTO MOJIS 1 0 0 [[bubmuoteka [IOK
Ha TIPOBOIHUK ¢ TokoM. Ciyia Amriepa. 06.09.2024 ||https://m.edsoo.ru/ff0c98fe]]
3 || JladopaTopHas padora Nel «Habmo1eHue NelicTBUSI MATHUTHOTO 1 0 1 [[BubmuoTexa [JOK
HOJISI HA TOK» 12.09.2024 ||https://m.edsoo.ru/ffOc98fe]]
4 ||delicTBHe MAarHUTHOIO MOJIS HA ABMXKYILIYIOCS 3apsKEHHYIO YaCTHUILy. 1 0 00 [[bubmuoTeka [IOK
Cuna Jlopenna. Pa6ora cunsl JIoperna. 13.09.2024 ||https://m.edsoo.ru/ff0c9acO]]
5 ||[MarHuTHBIC CBOMCTBA BEIIECTRA. 1 0 0 19.09.2024 [[BuGmmoTeka IIOK
R https://m.edsoo.ru/ff0c9df4]]
6 |[OnekTpomarHuTHas HHAYKIUS. [I0OTOK BEKTOpa MarHUTHOM 1 0 0 [[1]
MHIYKIIHH. 20.09.2024
7 |[HampaBnenue nHayKuHoHHOTO TOKa. [IpaBumno Jlenma. 3akon 1 0 0 [[bubmuoteka [IOK
aiiekTpoMarHuTHOM uHaykimu ®apanes. 9J1C uHAyKIIUY B 26.09. 2024 https://m.edsoo.ru/ff0cal50]]

JBYDKYIIUXCA ITPOBOAHHUKAX.
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Ne Tema ypoka KonunuecTBo yacos [Hara DneKTpoHHBIE U(POBHIE
n/m W3Y4YCHUS o0Opa3oBaTeNbHbIE PECYPChHI
Bcero || Kontpous |[IIpakTtuyec
HbIE KHe
pabothl || paboTbI
8 JlabGopaTopHas padora Ne2 «UcciieqoBanue siBjIeHUs! 1 0 1 [[Pubmmoteka [IOK
JIEKTPOMATHUTHOM HHAYKIHI» 27.09.2024 ||https://m.edsoo.ru/ff0ca600]]
9 |[ManyktuBHOCTH. SBieHue camonHaykiuu. J/]C caMOMHIYKIUY. 1 0 0 (]
DHeprus MarHUTHOTO TOJIST KaTYIIKUA ¢ TOKOM. DJIEKTPOMAarHUTHOE 03.10.2024
noJe.
10 |TexHuueckue ycTpoHCTBA U UX MPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI, 1 0 0 [[bubmuoreka [IOK
DJIEKTPOMArHUTBIL, dJIEKTPOABUIATENb, YCKOPUTEIH JIEMEHTAPHBIX 04.10.2024 https://m.edsoo.ru/ff0cab82]]
TP JaCTHII, UHAYKIIMOHHAS I1€Yb
11 KonTposabHas padora Nel «MarHuTHoe moJe. 1 1 0 [[BuGmmoTeka IIOK
DIEKTPOMATHATHAS HWHIYKITHSD 10.10.2024 || https://m.edsoo.ru/ffOcad58]]
12 ||CBoOoanble MexaHUYECKHe Konebanus. ['apmonnueckue KonedaHus. 1 0 0 [[BubmunoTexa [JOK
TP |YpaBHeHHe TapMOHIYECKHX Konebanuii. [IpeBpalenie YHeprum. 11.10.2024 | |https://m.edsoo.ru/ff0caf06]]
13 JlaGopaTopnas padora Ne3 «OnpeejieHne yCKOpeHHsI 1 0 1 (]
CBO0O/HOT0 NaeHHs] MPH MOMOIIY HUTSIHOTO MASITHHUKA 17.10.2024
14 ||CBoGOAHBIE NEKTPOMArHUTHBIE KOJIEOAHUS B UICATbHOM 1 0 0 [[bubmuoTeka [IOK
KosebarenbHOM KOHTYpe.KonebarenpHbli KOHTYp. AHATOTHS MEKITY 18.10.2024 https://m.edsoo.ru/ff0cb820]]
MEXaHUYECKUMU U DJIEKTPOMATHUTHBIMU KOJICOAHUSIMH
15 ||[@opmyna TomcoHna. 3aKOH COXpaHEHHUS SHEPTUH B HACAIbHOM 1 0 0 [[bubmuoTeka [IOK
24.10.2024 ||https://m.edsoo.ru/ffOch9c4]]

KOJIe0aTeIbHOM KOHTYpE
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Ne Tema ypoka KonunuecTBo yacos [Hara DneKTpoHHBIE U(POBHIE
n/m W3Y4YCHUS o0Opa3oBaTeNbHbIE PECYPChHI
Bcero || Kontpous |[IIpakTtuyec
HbIE KHe
pabothl || paboTbI
16 |[I[IpencraBiieHue o 3aTyxaroumx kojieOaHusAX. BoIHYKIeHHbIE 1 0 0 [[Pubmmoteka [IOK
MexaHudeckue Kojebanus. Peonanc. BeiHyxIeHHbIE 25 102024 https://m.edsoo.ru/ff0cbb86]]
PIIEKTPOMArHUTHBIE KOJIeOaHusl.
17 |Ilepemennsiii TOk. CUHYCOUJAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTH 1 0 0 [[bubmuoteka [IOK
MEPEMEHHOT0 TOKA. AMIUIMTYTHOE U JIEUCTBYIOIIEE 3HAUYCHUE CUIIbI 07.11.2024 https://m.edsoo.ru/ff0cbd34]]
TP |l oka u HanpspKeHUs. ABTOKOJIEOaHUS.
18 |['enepatop nepemenHoro Toka. Tpanchopmarop. [IpousBoactso, 1 0 0 (]
nepeaaya v NoTpedIeHUE SIEKTPUIECKON SHEPTHH. 08.11.2024
19 |[VcTpoiicTBO U MpakTUYECKOE TPUMEHEHUE IIEKTPUUECKOTO 3BOHKA, 1 0 0 [[BubmuoTexa [JOK
reHepaTopa MepeMeHHOT0 TOKA, TMHAH JIIeKTpoIepe iad. https://m.edsoo.ru/ff0cc324]]
DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE JIEKTPOIHEPTUH. 14.11.2024
KynbpTypa ucronb30BaHus AIEKTPOIHEPTHH B IOBCEAHEBHON KHU3HU.
20 |[MexaHu4eckue BOJHBI, YCIOBUA pacnipocTpaHenus. [lepuos. 1 0 0 1
CKOpOCTh pacrpoCTpaHeHHs U JTMHA BOJHBIL. [lonepednsie u 15.11.2024
MPOJIOTBHBIC BOJHBI
21 |(3Byk. CkopocTs 3ByKa. I pomMkocTh 3ByKa. Beicota Tona. TemOp 1 0 0 [[bubmuoTeka [IOK
3ByKA. 21.11.2024 |https://m.edsoo.ru/ff0cca54]]
22 || 9nexTpoMarHUTHbIE BOJHBI, X CBOMCTBA U cKOopocTh. OmnbiThl ['epiia. 1 0 0 [[bubmuoteka [IOK
2211.2024 ||https://m.edsoo.ru/ffOcccOc]]

TP
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Ne Tema ypoka KonunuecTBo yacos [Hara DneKTpoHHbIe HU(POBBIE
n/n U3YUCHHUSI o0pa3oBaTeNbHbIC PECYPChI
Bcero || Kontpous |[IIpakTtuyec
HBIC Kue
pabothl || paboTbI
23 |[M3o0perenue panuo A.C. [TonoBeim. [IpuHIIUTIBL paIiOCBSI3U U 1 0 0 [[Pubmmoteka [IOK
TeneBuaeHus. Pa3BuTue cpencts cBa3u. Paaunosnokarus. 28.11.2024 | https://m.edsoo.ru/ffOccfeQ]]
24 KounrposbHast padora Ne2 «KoJieGaHust M BOJHBI» 1 1 0 29112024 |[0]
25 |[[IpssMmonHEITHOE pacpoCcTpaHEHHE CBETA B OJHOPOIHOM cpejie. 1 0 0 [[BubmuoTexa [JOK
Toveunslii vcTOuHUK cBeTa. JIyd cBera. 05.12.2024 | https://m.edsoo.ru/ffOcc6f8]]
26 |(|OtpaxkeHnue cBeTa. 3aKkOHBI OTpaxkeHus cBera. [loctpoenue 1 0 0 [[bubmuoteka [IOK
M300paXkeHHit B TIIIOCKOM 3epKalie. 06.12.2024 | |https://m.edsoo.ru/ff0cd350]]
27 |[Ipenomnenue cBera. [lonmHoe BHyTpeHHEee oTpaxeHue. [IpenenpHbIi 1 0 0 [[BubmuoTexa [JOK
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHHS. 12.12.2024 | https://m.edsoo.ru/ff0cd4e0]]
28 JlaGopaTopHas paGora Ne4 «M3mepeHue nokasares 1 0 1 [[bubmnoreka LIOK
TPEJOMICHHST CTEKJIa» 13.12.2024 ||https://m.edsoo.ru/ffOcd7f6]]
29 |JIunzsl. [Toctpoenune nzobpaxxenuii B muH3e. Gopmyra TOHKOMN 1 0 0 [[BubmuoTexa [JOK
JIMH3BL. Y BEJIMYEHUE JINH3HL. 19.12.2024 ||https://m.edsoo.ru/ff0cd67a]]
30 || JlaGopaTopHas padora Ne5 «OnpeneneHue oNTHIECKOH CHIIBI U 1 0 1 [[BubmmoTeka [IOK
doKxycHoOro paccTostnus codMpaloNIeii JHH3BI» 20.12.2024 | https://m.edsoo.ru/ff0cdd1e]]
31 ||ducnepcus cBeta. CioxHBIN cocTaB Oenoro cBeta. LIger. 1 0 0 (]
26.12.2024

JlemoHcTpanmonHas pabora «HabmroeHue Auciepcun CBeTay.
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Ne Tema ypoka KonunuecTBo yacos [Hara DneKTpoHHbIe HU(POBBIE
n/n U3YUCHHUSI o0pa3oBaTeNbHbIC PECYPChI
Bcero || Kontpous |[IIpakTtuyec
HBIC Kue
pabothl || paboTbI
32 |Murtepdepennus ceera. JJudpakuus ceeta. JudpaxironHas 1 0 0 27 122024 [[1]
peméTka. o
33 JlabopaTopnasi pabora Ne6 «3mepeHnue JJMHBI CBETOBOM 1 0 1 [[bubmuoteka [IOK
09.01.2025
BOJIHBD» https://m.edsoo.ru/ffOced22]]
34 ||[Tonepeunocts cBeTOBBIX BOJIH. [lomsipusanus ceera. Onruueckue 1 0 0 [[BubmuoTexa [JOK
o 10.01.2025
pUOOPBI ¥ YCTPOKMCTBA U YCIIOBHS UX 0€30IMaCHOTO MPUMEHEHHUS https://m.edsoo.ru/ffOcf02¢e]]
35 |'paHuIbl MPUMEHUMOCTH KJIACCHYECKOM MeXaHuKu. [1ocTymaTel 1 0 0 [[1]
CIeNHaabHON TEOPUH OTHOCHTEIBHOCTH. OTHOCHTEIBHOCTD 16.01.2025
OJTHOBPEMEHHOCTH. 3aMe JICHHE BPEMEHH U COKpAIIEHUE JUTHHBI.
36 || 9Heprus U UMITYJIbC PEIATUBUCTCKOMN YacTHIlbl. CBSI3b MAacChl € 1 0 0 [[BubmuoTexa [JOK
g 17.01.2025
DHEprUei U UMITYJILCOM. DHEPTHs OKOSL. https://m.edsoo.ru/ffOcf862]]
37 ||Bunsl uznydyenuit. Mctounnku cBera. CieKTpbl M CHEKTPaIbHBbIHI 1 0 0 [[bubmnoreka LIOK
5 23.01.2025
anaim3. HaOuoJeHne CIUTONTHOTO U IMHEHYaTOro CIIEKTPOB. https://m.edsoo.ru/ff0cfa42]]
38 |[lIkana >meKTpOMarHUTHBIX BOJIH 1 0 0 24.01.2025 [[bubmuoTeka [IOK
o https://m.edsoo.ru/ffOcfc68]]
39 Kounrpoabnas padora Ne3 «Ontuka. OCHOBBI crieMATbHOM 1 1 0 [[BubmmoTeka [IOK
30.01.2025
TEOPHUH OTHOCUTEIbHOCTH» https://m.edsoo.ru/ffOcf6f0]]
40 ||[Dotonsl. Popmyna [Tnanka. Dueprus u uMNIynbe GoToHa 1 0 0 [[bubmaunoreka LIOK
31.01.2025
https://m.edsoo.ru/ffOcfel6]]
41 ||OtkpeiTue 1 uccnenoBanue pororpdexra. OnbiTel A. I'. CToneroa 1 0 0 [[bubmnoreka LIOK
06.02.2025
https://m.edsoo.ru/ffOcffc4]]
42 |3akonsl hoTodpdekra. YpaBuenue DitHmTeHa 115 hoTodPdekTa. 1 0 0 07.02.2025 [[BubmuoTexa [JOK
«Kpacnas rpanuna» poroddpexra o https://m.edsoo.ru/ff0d015e]]
43 || dasnenue ceeta. Onbithl [1. H. JIeGeneBa. XumudeckoeneicTBre 1 0 0 [[bubmuoteka [IOK
13.02.2025
cBeTa https://m.edsoo.ru/ff0d04a6]]
44 || TexHHYECKHE YCTPOICTBA M MPAKTHUECKOE IPHUMEHEHUE: 1 0 0 (]

14.02.2025
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Ne Tema ypoka KonunuecTBo yacos [Hara DneKTpoHHbIe HU(POBBIE

n/n U3YUCHHUSI o0pa3oBaTeNbHbIC PECYPChI

Bcero || Kontpouns || [Ipaktruec
HBIC Kue
pabothl || paboTbI
TP ||boTodeMeHT, POTONATUHK, COMHEUHAsI OaTapesi, CBETOIUO/
45 ||Pemenue 3ana4 1o TeMe «JIEMEHThl KBAHTOBOM ONTHKU» 1 0 0 20.02.2025 [[bubmuoteka [IOK
o https://m.edsoo.ru/ff0d0302]]
46 |Monens atoma Tomcona. OnbiTel Pezepdopaa o paccestHuto o- 1 0 0 [[BubmuoTexa [JOK
21.02.2025
yactull. [I1anerapHas Moels aToMa https://m.edsoo.ru/ff0d091a]]

47 |Ilocrynarsl bopa 1 0 0 27.02.2025 [[bubmuoteka [IOK

https://m.edsoo.ru/ff0dOafa]]

48 |U3nyuenue u normiouieHue GOTOHOB MPH MEPEXoe aToMa ¢ OJHOTO 1 0 0 [[bubmuoteka [IOK

9 28.02.2025
YPOBHSI SHEPTHH Ha IPyroil. Buasl crieKTpoB. https://m.edsoo.ru/ff0dOafa]]
49 ||BonnoBbiecBoiicTBa yacTuil. Bonnsl ne bpoitna. Kopnyckynspao- 1 0 0 [[BubmuoTexa [JOK
. 06.03.2025
BOJIHOBOH Jtyanu3M. CIIOHTAaHHOE U BBIHYXJICHHOE U3JTy4YCHHE. https://m.edsoo.ru/ff0d0ca8]]
50 ||OTkpsiTHE pagroakTuBHOCTH. OnbITH Pesepdopa no onpeneneHuo 1 0 0 [[bubmuoteka [IOK
07.03.2025
COCTaBa PaJInOAKTUBHOTO U3ITyUCHHUS. https://m.edsoo.ru/ff0d0fd2]]

51 ||CmoticTBa anbda-, Oeta-, raMMa-u3nydcHus. Biusaue 1 0 0 13.03.2025 (11
PaJIMOAKTUBHOCTH HA KUBBIE OPraHU3MBI. o

52 ||OtkpsiTHE TTpOTOHA U HelTpoHa. 3oTomnbl. Anbda-pacna. 1 0 0 14.03.2025 [[BubmuoTexa [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyueHne T https://m.edsoo.ru/ff0d1162]]

53 ||[DHeprus cBSA3HM HYKJIOHOB B siipe. SnepHbie peakiuu. SaepHslii 1 0 0 [[bubmuoTeka [IOK
peakTop. [IpoGIieMbl, TIEPCIEKTUBBI, IKOJIOTHUECKHE aCTIEKTHI 20.03.2025 ||https://m.edsoo.ru/ff0d1356]]
SIIEPHON YHEPTETHKHU.

54 | 9nemenTtapHble yacTuilbl. OTKpBITHE TO3UTPOHA. MeTo1bl 1 0 0 [[bubmuoTeka [IOK
HaOJIFO/ICHUS M PETUCTPAIIMU 3JIEMEHTAPHBIX YacTHIl. Kpyriibiid cTos 21.03.2025 [Dttes://m.edsoo.ru/ff0d0e38]]
«DyHIaMeHTaIbHbIeB3auMOAecTBHs. EAMHCTBO (hm3nueckoit o
KapTHHBI MUPAY.

55 KoutpoabHas padora Ned «CBeTOBbIe KBAHTBI. ATOMHAsI M 1 1 0 03.04.2025 [[1]

sigepHasi pusuka»
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https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Ne Tema ypoka KonunuecTBo yacos [Hara DneKTpoHHbIe HU(POBBIE

n/n U3YUCHHUSI o0pa3oBaTeNbHbIC PECYPChI

Bcero || Kontpous |[IIpakTtuyec
HBIC Kue
pabothl || paboTbI

56 ||Drtambl pa3BUTHS aCTPOHOMHH. [IpUKIaIHOEC U MEUPOBO33PEHUECKOE 1 0 0 (]
3HaueHHe acTpoHOMUH. Buz 3BE€31H0r0 HeGa. Co3Be3qusl, APKUE 04.04.2025
3BE3]IbI, ITAHETHI, UX BUIUMOE JIBIbKeHHEe. COoHeuHast CHcTeMa

57 ||Conane. ConHevnast akTUBHOCTE. McTounuk sueprun CosHIa 1 1 0 0 10.04.2025 [[1]
3BE3. .

58 ||3BE3/bl, NX OCHOBHBIE XapAaKTEPUCTUKH. 3BE3IbITTIABHOM 1 0 0 (]
nocJieioBareNibHOCTH. BHyTpeHHee ctpoenue 38E31. COBpeMEHHBIC 11.04.2025
NPECTABICHUS O TPOUCXOXKACHUU | ABoIoIK COJHIA U 3BE3I.

59 |Muneunsiii [Iyts — Hama ["anaktuka. [TonoxeHnue u IBUKEHHE 1 0 0 17.04.2025 ([0]
Counnna B [Nanaktuke. ["anaktuku. YE€pHbIe ABIPHI B siIpax TaJIaKTUK R

60 |[Bcenennas. Paz6eranue ranaktuk. Teopust bonblioro B3pbiBa. 1 0 0 18.04.2025 (11
PeuKTOBOE M3TydeHne. MeraranakTuka o

61 |HepemieHnusie mpooOaeMbl aCTPOHOMHH 1 0 0 24.04.2025 |[0]

62 ||O606maromuit ypok. Poiab GpU3MKN 1 aCTpPOHOMHMH B 5KOHOMHYECKOH, 1 0 0 1
TEXHOJIOTUYECKOM, COIMAIbHOM U 3THYECKOH chepax IeATeIbHOCTH 25.04.2025
YeJoBeKa

63 ([O6o06maromnmit ypok. Posib 1 MecTO (M3HKHN B aCTPOHOMHH B 1 0 0 08.05.2025 [[1]
COBPEMEHHOI HAyYHOW KapTUHE MHPa o

64 ||O60o6matomuit ypok. Ponb ¢pusndeckoit Teopun B GopMHUPOBaAHUN 1 0 0 15.05.2025 (1
TIpeCTaBIeHHi 0 PU3NIECKON KapTHHE MHpa s

65 |[O6o0maromnuii ypok. Mecto (hu3ndecKoi KapTUHBI MHUpPa B 00IIEM 1 0 0 [[1]
PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEICTABICHUN O 16.05.2025
pupoie

66 |PesepBHBIi ypok. MarauTHOE T0JIe. DIEKTPOMArHUTHAS HHYKIIUS 1 0 0 22052025 |[0]




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Ne Tema ypoka KonunuecTBo yacos [Hara DneKTpoHHBIE U(POBHIE
n/n W3y4YCHUS o0pa3oBaTeNbHbIC PECYPChI
Bcero || Kontpouns || [Ipaktruec
HBIC KHE
pabothl || paboTbI

67 |Pe3epBHblil ypok. Ontika. OCHOBBI CIICIIHATBHON TCOPUH 1 0 0 23.05.2025 [

OTHOCHTENBLHOCTH o
68 |[Pe3epusbiit ypok. KBantoBas usuka. 1neMeHTbl aCTPOHOMUH U 1 0 0 26.05.2025 [[bubmuoteka [IOK

acTpopu3HKH o https://m.edsoo.ru/ff0d1784]]
J10GaBUTH CTPOKY

68 4 6



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

1. ®wusuka. 10 kmacc : ydeb.msio0mieoOpazoBar. opraHu3amnuii : 0a30BbIH U yriayOJ.
ypoBau / I'.5. Mskumen, b.b. byxosue, H.H. Cotckuii ; mox pen. H.A.
[TapdentbeBoii. — 7-e uzn. — M. : [Ipocsemnienue, 2020. — 432 c.

2. @wuswuka. 11 kmacc : y4eb.nns00meo0pa3oBaT. opraHu3anuii : 0a30BBIA M yTIIyOJI.
ypoBau / I'.4. Mskumen, b.b. byxosue, H.H. Cotckuii ; mox pen. H.A.

[TapdentbeBoii. — 9-e uzn. — M. : [Ipocsemnienue, 2021. — 432 c.

METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL

1. ®wusuka. Iloypounsie pa3pabotku. 10 kjmacc : mocobue mas obOmeoOpa3oBar.
opraam3anmii / FO.A. CaypoB. — 3-e usn., nepepad. — M. : Ilpocsemenune, 2015. —
272c.

2. ®wusuka. CaMoCTOSTENLHBIE U KOHTPOJIbHBIE padoThl. 10 Kitacc : yueb.nmocodue s
o0meoOpa3oBat. opranuszanuii : 6a3osbiii u yriny6s. yposuu / E.C. Eptotkun, C.I'.
Eptotkuna. — 2-e uzn. — M. : IIpocsemienne, 2019. —m 95 c.

3. ®wusuka : 11-if kmacc : 6a30BbIi M YriyOJIEHHBIH YPOBHM : CaMOCTOSITENbHBIE U
KOHTPOJIbHBIE PabOTHL.:y4ed.mocodue st 00IIeo0pa3oBaTebHbIX OpraHu3anuii /
E.C. Eptotkun, C.I'. Eptotkuna. — 2-e u3a. — M. : Ilpocsemienue, 2021. — 95 c.

4. CoopHuk 3anau no ¢usmke. 10-11 kmaccsl : yde6.mocobue it obieoOpa3oBar.
opranuzanuii / H. A. ITapdpentsesa. — 11-e u3a. — M. : [Ipocsemenue, 2020. — 208 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Bubauoreka I{OK https://urok.apkpro.ru/

2. ®T'AC Mos mxkona https://myschool.edu.ru/

3. https://edsoo.ru/



https://urok.apkpro.ru/
https://myschool.edu.ru/
https://edsoo.ru/

JIuct BHEceHUsI U3MEHEHUH

Jara npoBeneHus

ypOKa IUTaHupyeMas

[ara npoBeneHus
ypoka akTuyeckas

Tema ypoka

OcHoBaHuE U1 BHECEHUS
M3MEHEHHH B IporpaMmy (HoMep,
JlaTa 1puKasa, IpuuruHa)




