MWHHUCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJNEPAIINN
MunucTepcTBo 00pa3oBanusi MockoBCKoil 001acTH

AJMMHHCTPALHA TOPOACKOro okpyra /lonronpyaHbrii

MAOY mxkosa Nel
YTBEPXKJIEHO
y(ﬂrﬂ O TLIKOJI)
/ s 2
\“ ap qigjrii(mla T.A.
w7 wantysia 2023 1.
PABOYAS ITPOT'PAMMA
(ID 376352)

ydyeOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

Jutst ooyvaromuxcst 10-11 knaccon

r.o. loaronpyanbiid, 2023 r.

1



INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenbHOI porpaMmel, ipeacTaBieHHbIX B DI'OC COO, a taxxke ¢ yu€ToM deaepanbHOn
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIIUY MpEenoiaBaHus yueOHoro npeamera «Pu3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTECTBEHHO-HAayYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHEro OOIIero 0O0pa3oBaHMS, IUIAHHPYEMbIe
pe3yNbTaThl OCBOEHUS Kypca (GPU3UKH: TUYHOCTHBIE, METAaIIpeIMETHbIC, MPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o (hu3mKe BKIIOYACT:

o IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 0a30BOM YPOBHE, B TOM 4YMCIIE
IPeMETHBIC PE3YJIbTATHI 10 TO1aM O0yUYCHHUS;
o coziep;kanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHuUs.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYeCTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHUN 00 OKpYXaroIleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHHe M aKTHBHOE
IpUMEHEHNE PU3NUYECKUX 3HAHUI ONpeIeeT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOICTBaMH U Apyrux. M3ydyeHne Gpu3nKu BHOCUT OCHOBHOM BKJIaJa B (pOPMUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (OpMHUpPOBaHHE YMEHUH NPUMEHSATh
HAy4YHBIA METO]I TO3HAHUSI IPU BBIMOJHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca (hu3uKH A7 ypOBHS CpelHEro o01iero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOPBIE MO’)KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHMUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW Marepuan Kypca pU3NKH 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanys NpeanosaraeT UCIoJIb30BaHUE T'yMaHUTAPHOTO
noTeHIMana (U3NYecKoi HayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gusuku npeanogaracT 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPUIIOKEHNN N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peanu3yercss MOCPEACTBOM BBEICHUS JIEMEHTOB COJCpXKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUS MPoOIeM pPallMOHAIBHOTO MPHPOJIOTIONIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKHM Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS  (u3udeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢usudeckoil TeopuH, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, Uil ONUCAHHs €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0/ B Kypce (DU3UKU pealln3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme IO (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IOPOBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBIISICTCS yYacTHUKaMH 0Opa30BaTEebHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEpKE
NPEIO’KEHHBIX THITOTE3.

Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiena Kypca,
TaK W WHTETPUPYS 3HAHUS M3 DPA3HBIX pasfenoB. s KadecTBEHHBIX 3a7ad MPHOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaaIbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypoBEHb Kypca (PU3MKH HA YPOBHE CPEHETO 00IIIEero
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3MKH WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-Hay4YHOro Lukia. B kabunere ¢usuku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpYyAOBaHUE JUUIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCKuX MPakTHIeCKUX paboT U IEMOHCTPAIMOHHOE 000py10BaHHE.

JeMoHCTpaniioHHOe 000py/0OBaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.

JlaboparopHoe 00OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPAaTOPHOrO OOOPYAOBAaHMSI JOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

OCHOBHBIMU LeJSIMU U3Y4eHUs PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
. (dbopMHpOBaHKE UHTEPECA U CTPEMIICHHUS 00YJAIOIUXCS K HAYYHOMY U3Yy4EHHIO TPUPO/IHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
o pa3sBUTHE INPEACTABICHUH O HAydHOM METOAE IMO3HaHUA M (HOPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHSI K OKPYKAIOLUM SIBJICHHSIM;
o ¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



o ¢dopmHupoBaHrUE yMEHUI OOBACHATH SBJICHUS C MCIIOJIB30BaHUEM (PU3MUECKUX 3HAHUH U
HAaY4YHBIX JJOKA3aTEIIbCTB;
o ¢dbopmMHUpoBaHKE MPEACTABICHUNA O PONM (PU3MKH ISl PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTrkeHne 3THX IieJeld 00ecreunBaeTCsl pelIeHHEeM CIEAYIOIMX 3a4ad B Ipolecce
U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:
o IpUOOpETeHNE CHCTEMbl 3HAHMK 00 O0mMX (DU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJICKYIISIPHYIO (DU3UKY, SIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPOPU3UKU;

o (dbopMUpOBaHNE YMEHUN IPUMEHSATh TEOPETUYECKUE 3HAHUS U1 00BSCHEHHS (PU3MUECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHNUN B TOBCEHEBHOM JKU3HH;
o OCBOCHHE CIIOCOOO0B pPelIeHHsI pa3IMYHbIX 33124 C sIBHO 33JaHHON (PU3MYECKON MOJIEIBIO,

3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOSATENBHOE CO3MaHuEe (PU3UYECKOW MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ1auu;

. MOHWUMaHUe (U3NYECKUX OCHOB M IPHHIIUIIOB JICHCTBUS TEXHUYCCKHX YCTPOKHCTB H
TEXHOJIOTHYECKUX MPOIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO CPENY;
o OBJIaJICHHE METOJaMH CaMOCTOSTENILHOTO IUIAHUPOBAHHUS W MPOBEIEHUS (PU3NUECKUX

AKCIIEPUMEHTOB, aHaliM3a M WHTEpPIpeTalud HUHPOPMALUMA, ONPEACNICHUS JOCTOBEPHOCTHU
MOJIy4EHHOTO PE3yNIbTaTa;

o CO3JIaHUE YCJIOBHH [JISi Pa3BUTHUS YMEHHUM MPOEKTHO-MCCIEIOBATEIHCKON, TBOPUYECKOM
JIeSATeTLHOCTH.

MECTO YYEBHOI'O TIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
otrBojuTcs 136 vacoB: B 10 kitacce — 68 uacos (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca
B HEJIEINIO).

COJAEPKAHUE OBYYEHUSA

[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX paldoT U
OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOIIUXCSl.

10 KJIACC

Pa3zpnen 1. ®u3uka 1 MeTOABI HAYYHOI'0 IIO3HAHUS
®usnka — Hayka o npupoze. HayuHsle MeToabl MO3HaHUS OKpy’Karouero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (U3NYECKUX sBIECHUH U mporeccoB. Hayunsle runotessl. Pusndeckue
3aKOHBI M TEOpUH. ['paHUIIbI MPUMEHUMOCTH (HU3HYECKUX 3aKOHOB. [IprHIIMIT COOTBETCTBUS.
Poie 1 Mecto (u3uku B (GOPMHPOBAHUM COBPEMEHHON Hay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOHN JESITEeIbHOCTH JIIOIEH.
Hemoncmpayuu:
- AHasorosble U TU(PPOBBIE U3MEPUTENLHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3znen 2. MexaHuka
Tema 1. Kunemamuxa
Mexanndeckoe aBmkeHue. OTHOCHUTENIBHOCTh MEXaHHMYECKOro JaBkeHHsA. Cucrema
otcuéra. Tpaekropus.



Ilepemenienne, CKOpPOCTh (CpEAHSsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. Clio)KeHHe NepeMEIleHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTU U IIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuneriHoe nBukeHue. J[IBH>KEeHHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAs CKOpocTh. Ilepuon u yactora
oOpaiueHus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYN.

Hemoncmpayuu:

- Mogens cuctemsl OTCUETA, MIUTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JIBHKCHHUSL.
- [IpeoOpaszoBanue IBUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.
- [TaneHue Ten B BO31yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.
- HaGmronenue aBmxeHus Tena, OpoIIeHHOT0 MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
- U3mepenue yckopeHust CBOOOJHOTO MaeHUs.
- Hanpagnienue ckopocTH pH JBUKEHHUH 110 OKPYKHOCTH.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut:
- I3yueHne HepaBHOMEPHOTO ABUKEHUS C LEJIbI0O ONPEIETICHUS MTHOBEHHOM CKOPOCTH.
- HccnenoBanye COOTHOUIEHUS MEXKIY IYTSMH, NMPONACHHBIMHA TEJIOM 3a IOCIEN0BATEIbHBIE
paBHbIE MPOMEXKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBMXEHUM C HA4YalbHOM CKOPOCTHIO,
paBHOM HYIIIO.
- I3ydeHne NBUKEHHUS IIAPUKA B BA3KOM JKUJIKOCTH.
- U3yuenue nBuxeHus Tenaa, OpOIIEHHOIO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [1epBoiit 3akoH HeroToHa. IHEpManbHbIE CUCTEMBI
OTCUY€Ta.

Macca Tenma. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HbproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpennsi. Cyxoe tpenue. Cuma
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TpU
JIBUOKEHUH Te€Ja B )KUIKOCTH WJIU Ta3e.

[TocTynaTensHOE M BpalllaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPOTO TeNa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpanieHus. [1meyo cusbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHUuecKkne YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: MOAIIMIHUKYU, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu:

- SIBneHue uHepIuu.

- CpaBHEHHE MAcC B3aUMOJEHCTBYIOIIUX TEJ.

- Bropoi1 3akon Herorona.

- U3mepenue cui.

- Cl10)keHHE CUIl.

- 3aBUCUMOCTb CHJIBI YIIPYT'OCTH OT Je(opMaIiu.

- HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTaJICHHUH.
- CpaBHEHUE CUJI TPEHHUS ITIOKOS, KAUEHHSI U CKOJIbKEHUS.

- YcnoBus paBHOBeCHs TBEPIOTO Tena. Buasl paBHOBECH .
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Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomot:
- U3yuyenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.
- HccnemoBanme 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAOIINX B MPYXUHE U PE3UHOBOM 00pasIie,
OT ux nedopManuu.
- UccnenoBanue ycimoBHUil paBHOBECHS TBEPIOTO TEJIA, UMEIOILIETO OCh BPALLCHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

NMnynbsc MatepuanbHOM TOUKH (Teja), CACTEMbl MaTepUAIbHBIX TOUYEK. MMIylibe cuiibl U
M3MEHEHUE UMITYJIbCA TeJIa. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE JBUKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernyeckasi sHeprus maTepuaibHOH TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
SHEPTUH.

[TorenuuanbHas sueprus. [loreHnnanbHas 3HepTrUus ynpyro aeGopMupoBaHHON MPYKUHBL.
[ToTennmanbHas YHEPTUs TeIa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanpHble M HEMOTEHIMAbHBIE CUJIbL. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpoMCTBAa M NPAKTUYECKOE NMPUMEHEHHME: BOAOMET, KOIEP, NMPYKUHHBIN
MACTOJIET, BUKEHUE PAKET.

Hemoncmpayuu:
- 3aKOH COXpaHEHHUs UMITYJIbCa.
- PeakTuBHOE IBHKEHUE.
- [lepexoa moTeHIMATBHON YHEPTUN B KHHETHUECKYIO M 00paTHO.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut:
- 3y4yenne aGCOMOTHO HEYPYTOTO yaapa ¢ HTOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
- UccnenoBanue cBsi3u pabOTHI CHIIBI C M3MEHEHHEM MEXAHHYECKOW SHEPTUH Tejia Ha MpuMepe
pacTsKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOI Meopul
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
Bbpoynosckoe asmxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mozenu cTpoeHus Ta30B, KHUJIKOCTEH U TBEPABIX T U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmeps! Mosekyi. KonnuectBo Bemectsa. [loctosHHas ABorajpo.
Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.
Mopnens naeansHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
uaeanbHOro ra3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »Hepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpaeneeBa—Knanelipona. 3akon /lanerona. M3onponeccsl B HAEAIIBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe NpeacTaBiICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.
TexHUYEeCKHE yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
Hemoncmpayuu:
- OnbITHL, TOKa3bIBAIOIINE NTUCKPETHOE CTPOECHUE BELECTBA, (oTorpaduy MOJIEKYJI OPraHUYECKUX
COCIMHEHU.
- OnbIThI IO TUDPY3UHN )KUIKOCTEH U Ta30B.
- Monens OpOYHOBCKOTO JIBHKEHUSI.
- Mogaens onbita lITepHa.
- OnBITHI, 10Ka3bIBAOLIME CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS.
- Mopnens, MWIUTIOCTpUPYIOLIAs IPUPOLY JaBJICHMS ra3a Ha CTEHKH COCY[a.
- OnBITHI, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HI€AIBHOTO T'a3a, U30IPOLIECCHI.
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Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomot:

- OnpeneneHre Macchl Bo3/lyXa B KJIACCHOM KOMHATe€ HAa OCHOBE M3MEpEHUN 00b&éMa KOMHATBHI,
JIaBJICHUsI U TEMIIEPATyphl BO3/lyXa B HEMl.
- MccnenoBanue 3aBUCMMOCTH MEXY IIapaMeTPaMK COCTOSHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonuHaMuyeckass cucreMa. BHyTpeHHss 3HEpPrus TEPMOAMHAMHMYECKON CHCTEMBI U
crocoObl €€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHssS 3HEprus 0HOATOMHOTO
UJCAIBHOrO raza. Buael Teronepenadn: TeIIONPOBOAHOCTh, KOHBEKLUS, U3Iy4CHHE. Y IeTIbHas
TEII0EMKOCTB BellecTBa. KoMyecTBo TEMIOTHI IPU TEIUIONEPEIAUE.

[Tonsatue o0 ammaGatHoM mponecce. IlepBbiii 3akoH TepMoamHamuku. IlpumeHnenue
NEepBOTO 3aKOHA TEPMOJAMHAMUKY K H301poreccaM. [ padudeckas uHTepnperanus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.

TemioBeie MamuHbL. [IpuHIUIBL 1eHCTBUS TEeMI0BbIX MaluH. [IpeoOpa3zoBaHus 3HEpruu B
TeruoBbIX MamnHax. Koadduuuent nonesnoro neiicrsus tennoBoil Mamunsl. [{uki Kapho u ero
KO3 PHUIHEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MMPOOIIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpoWCTBa M IPAKTUYECKOE IPUMEHEHHUE: JBUIATEIb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMILHUK, KOHAUIIMOHED.

Hemoncmpayuu:

- lI3MeHeHne BHYTpEHHEH YHEPTUU Tejla MPU COBEPIICHUU pabOThI: BBUIET MPOOKU M3 OYTBHUIKH

oJ JeicTBHEM CXKAaToro BO3AyXa, HarpeBaHue 3dupa B JaTyYHHOH TpyOke HyTEM TpeHUs

(BUICOIEMOHCTpALIHS ).

- I3MeHeHMe BHYTpEeHHEH 3Hepruu (TeMIiepaTypsl) Tejia Ipy Terionepeaaye.

- OnbIT 110 a1MadaTHOMY PacIIMPEHHIO BO3AYyXa (OMBIT C BO3AYILIHBIM OTHUBOM).

- Mojenu napoBoii TypOHMHBI, IBUTATelNsl BHYTPEHHET0 CrOPaHus, peaKTUBHOIO ABUraTeIs.
Yuenuueckuit 3xcnepumenm, nabopamopnvie padomot:

- U3mepenue ynenbHol TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazogvie nepexoovl

[Tapoo6pazoBanue u koHeHcanus. Mcnapenue u kuneHue. AGCONIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTh Bo3Ayxa. HacklmeHHblil map. YnenbpHasi TemjaoTra napooOpa3oBaHUs. 3aBUCHMOCTD
TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue um kpucrannusanus. Y aelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHUEe TeII0BOro HangaHca.

TexHuueckue ycTpoHCTBa W MpPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHS] COBPEMEHHBIX MaTEPUAOB, B TOM YHCIIE HAHOMATEpUAJIOB,
Y HAHOTEXHOJIOTHH.

Hemoncmpayuu:

- CBOIICTBa HACBHIIIEHHBIX MAPOB.
- Kunenue npu noHM>XEHHOM JIaBJICHHH.
- CrtocoObI M3MepEeHUs BIAXKHOCTH.
- Habmronenue HarpeBaHUs U TUIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.
- JIeMOHCTpaIus KpucTasioB.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot:
- U3MepeHune 0THOCUTENbHOM BIaKHOCTH BO3AYXa.

Pa3znea 4. duekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
ONeKTpu3anusa Tell. OJIEKTpUYeCKUd 3apsan. JIBa Buaa dSIEKTPUYECKUX 3apsI0B.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.
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BszaumoneiictBue 3apspoB.  3akoH  Kymona. ToueuHblid  3neKTpUYeCKHMH  3apsia.
Onektpuueckoe mnojae. Hampsx€HHocTh 3iekTpuueckoro mnois. [lpuHuoun cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPs)KEHHOCTHU IEKTPUYECKOTO MOJIA.

Pabora cui anexkrpocratuueckoro noss. [loreniuan. Pasnocts notenuuanos. [IpoBoguuku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM 1oJI€e. [{udnekTpuueckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. OneKTpOEMKOCTh IUIOCKOIO KOHJAEHCATopa. DHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpoMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
arnmapar, CTpyHHbINA PUHTED.

Hemoncmpayuu:

- YCTpOMCTBO M MPUHLIMI ACHUCTBHS JIEKTPOMETPA.

- BzauMopencTBue Ha’IeKTPU30BAHHBIX TEIL.

- DJIEKTPUYECKOE I0JI€ 3apPSAKEHHBIX TEJ.

- [IpoBOTHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

-JNeKTpocTaThuecKas 3alluTa.

- IndIeKTpUKHU B JIEKTPOCTATUYECKOM I1OJIE.

- 3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAJU IUIACTUH, PACCTOSIHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

- DHeprus 3apsHLKeHHOr0 KOHIeHcaTopa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut:
- I3MepeHnue 351eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 151 ydacTka 1enu.

DneKTpuuecKoe COIIPOTHBIICHHE. VY nensHoe CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapamIeIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOmHOCTD 37E€KTPUIECKOTO TOKa.

DNEKTPOABMKYIAsA CHJIa M BHYTPEHHEE CONPOTUBIIEHUE MCTOUYHHMKA TOKA. 3akOoH Oma Jist
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit menu. KopoTkoe 3aMbikaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIIEKTPUUYECKHI TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DONEeKTpUYecKUi TOK B PacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOLUaIus. DIEKTPOIIN3.

DJIEKTpUYECKHM TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENBHBIN pa3psia. MoaHus.
[1na3ma.

TexHuuyeckue ycTpoicTBa U MpaKkTHUYECKOE MPUMEHEHHUE: aMIIepMETpP, BOJILTMETP, PEOCTar,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTHUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Hemoncmpayuu:

- I3MepeHue cuiibl TOKa U HaMpsiKEHUSL.

- 3aBUCHUMOCTb COINPOTHUBJICHUS IIWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IIJIOLIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

- CMeniaHHOe COeJMHEHNE TPOBOIHUKOB.



- IlpsMoe wu3MepeHHe D3IEKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHuE TIallbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.
- 3aBUCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.
- [IpoBOAMMOCTD 3JIEKTPOJIUTOB.
- MckpoBoii pa3ps ¥ IPOBOJUMOCTb BO3yXa.
- OIHOCTOPOHHSS MPOBOAMMOCTb TUOA.
Yuenuueckuit sxkcnepumenm, nabopamopmusie padomot.
- I3ydeHne cMeaHHOro COeAMHEHUSI PE3UCTOPOB.
- 3mMepeHnue 31eKTpoABUKYLIEH CUITbl NCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
- HaGmonenue snektponusa.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIseTCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHWE, HAaY4HbIH (akt, rumores3a, (u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pemieHre CHCTEMbl ypaBHEHUH, THHEHHast GyHKIMA, mapabona, rurnepbora,
uXx rpaduku U cBOICTBa, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTaHI€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M WX INPOCKIWH Ha OCH KOOPJAWHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mexanudeckoe IBHKEHHE B KUBOU npupoze, nupdysus, ocMoc, TEI1oo0MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEMJIOBOE PAaBHOBECHUE), HIIEKTPHUUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH W Ta30B, JJIEKTPUYECKHE
CBOWCTBA METAJIJIOB, JIEKTPOJIUTUYECKAS IUCCOLUAIIMSI, TaJIbBAaHHKA.

leoepaghus: BIaxXHOCTH BO3IlyXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, mapoBas TypOWHa, OBITOBOH
XOJIOJMIIFHHUK, KOHAWITMOHED, TEXHOJIOTUH TOIYUYEHHsI COBPEMEHHBIX MAaTE€PHaIoB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCcKass  3alluTa,  3a3eMJIeHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPHUHTEP, AJIEKTpOHArpeBaTeIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUYUA

[locTostHHble MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoJe.
BekTop mMarHuTHON MHAYKUIMK. [[pruHIMN Cyneprno3uny MarHUTHBIX ITOJIeH. JIMHNKM MarHUTHOM
uHaykuuu. KapTuHa aMHUi MarHUTHOW MHIYKIUU TOJIS IOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1oJie NpOBOAHUKA C TOKOM. KapTWHa NWHHMA MHAYKIMH MarHUTHOTO IO
JUTMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBIEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsyKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.
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SIBneHue DyeKTpOMAarHUTHOM WHAYKUMHM. [IOTOK BekTOpa MarHUTHOM HMHIYKLHH.
DNEKTPOABUKYLIAs CHJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.
BuxpeBoe anexkTpuyeckoe Imoiie. DJIEKTPOABMKYIAs CHUJa MHIAYKIUU B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYINATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.
IIpaBuno Jlenna.
NHayKTUBHOCTS. SIBICHNE CAMOMHIYKIIMHU. DJIEKTPOABHKYILAS CHUJIA CAMOMHTYKLIUH.
OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.
DIEKTPOMAarHuTHOE IOJIE.
TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE MArHHUTHI,
3JIEKTPOMArHUTBI, JIEKTPOABUIaTeNb, YCKOPUTEIIN HIEMEHTAPHbBIX YaCTHUL], NHIYKIIMOHHAS II€Yb.
Hemoncmpayuu:
- OneIT Dpcrena.
- OTKJIOHEHHE NEKTPOHHOI'O ITyYKa MAarHUTHBIM IOJIEM.
- JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.
- B3anumogeiicTBre 1ByX IPOBOJHUKOB C TOKOM.
- Cuna Amnepa.
- [lerictBue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.
- SIBNeHNE IIEKTPOMArHUTHOW MHIYKIIMH.
- [IpaBuiio Jlenna.
- 3aBUCHMOCTb JIEKTPOJIBHKYILEH CUIIBI UHAYKIIMHA OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MIOTOKA.
- SIBnenue caMOMHAYKIUY.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomeot:
- MI3ydeHne MarHuTHOrO OJIsl KaTYIIKH C TOKOM.
- UccnenoBanue AeiCTBUSA MOCTOSTHHOTO MarHUTA Ha PaMKY € TOKOM.
- UccnenoBanue sBICHUS 3JIEKTPOMarHUTHOW MHYKIUH.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

KonebartenbHas cucrema. CBoOOJHBIE MexaHMuYecKkue KojeOaHus. ['apmoHMueckue
kosnebanus. Ilepuon, wactora, amrumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHNYECKUX Kojebanuil. [IpeBpaliiieHue snepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUSI B HJCATHLHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHS! SHEPTUU B UACATBHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYEeCKUEe KoieOaHusl.
Pe3onanc. BeiHyXI€HHBIE AJIEKTPOMarHUTHBIE KOJIeOaHMsL.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUIECCKOW DHEPTHUH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoiicTBAa M TPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKHIM 3BOHOK,
TEHEPaTOp MEPEMEHHOI0 TOKA, JINHUU JJIEKTpOIIepeiay.

JHemoncmpayuu:

- HccnenoBanune mapamMeTpoB KoJeOATEIbHOW CHUCTEMBI (NMPYKMHHBIA WM MaTeMaTHUYeCKHUI
MasITHHK).

- HaGmronenue 3atyxaromux KoiaeOaHmid.

- MccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
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- HaGmronenue pesonanca.

- CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

- OcumMsuIorpaMMBl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS OT BPEMEHM ) JUIS1 3JIEKTPOMATrHUTHBIX
KoJie0aHui.

- Pe3onHaHc npu mocienoBaTebHOM COEIMHEHUHM PE3UCTOpA, KAaTYIIKU HHIYKTUBHOCTH M
KOH/JIEHCATOopa.

- Monenb JIMHUY 3JIEKTPOIIEpeIayn.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomer.

- HccnenoBanne 3aBUCUMOCTH MEPUOJIa MaJbIX KOJIOAHUN Tpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl rpysa.

- UccnenoBanue nepeMEHHOIO TOKa B LIENU U3 MOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA,
KAaTYUIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, yclIoBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BONHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpakus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA 3JI€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, TNpeJoMiieHHe, monspu3auus, audpakuusa, wuHTepheperuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuAeHUs. Paanonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHu4yeckue ycTpouWcTBa U NMPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHblE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Hemoncmpayuu:

- OGpa3oBaHue U PACIIPOCTPAHEHUE MTOTIEPEUHBIX U TPOJOIBHBIX BOJH.

- KoneOmromieecs Teno kak MICTOYHUK 3BYKa.

- HaGmronenue otpakeHUs U PeNOMIICHUSI MEXaHUYECKUX BOJH.

- HaGmonenue untepdepeHunu u AuPpakiiuy MEXaHUYECKUX BOJIH.

- 3ByKOBOI PE30HAHC.

- HaGmroienue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH U 9aCTOTOM KOJIeOaHMiA.

- UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHE, MOJISIpU3aus,
mudpakus, MHTeppEepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHEeHUE CBETa B OHOPOIHOMN cpefie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUH B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMJICHHUS CBeTa. AOCOJNIOTHBIM  TMOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yros IMOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucniepcus cBera. CloxkHbIH cocTaB 6eroro cera. L{Ber.

ColOuparonmue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHuE |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBAEMOE JTUH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.
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BonnoBast ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHHKH. Y CIOBUS
HaOJI01EHUST MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIByX CHUH(pa3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JludpakunonHas pemérka. YciaoBue HAOMIOJAEHHUSA IJIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHUYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
IPOEKIMOHHBIH arapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIETKA,
HOJIIPOU L.

Hemoncmpayuu:

- [IpsmonuHeiiHOE pacnipocTpaHEHHE, OTPAXKEHHUE U IIperoMiieHre cBeTa. OnTrudeckue mpruOopsl.
- [lonHoe BHyTpeHHEE OTpaxeHue. Monenb CBETOBOAA.

- UccnenoBanue cBOWCTB N300paXeHUM B JIMH3AX.

- Monenu MUKpOCKOIIa, TEIECKOIIA.

- Habmronenue natepdepeHnnu ceera.

- HabGmonenue nudpakiuu ceera.

- HabGnronenue nucrnepcuu cBera.

- [TosydeHune cnekTpa ¢ HOMOUIbIO IPU3MBI.

- [lonyuenue cnexTpa ¢ HOMOUIbIO AUPPAKIIMOHHON PEILIETKH.

- Habmronenue nonspusaiuu cBeta.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomoi:
- 3mepenue nokasaTeiis IpesoMIIEHUS CTEKIIA.

- UccnenoBanue cBOWCTB M300paXKeHUM B JIMH3AX.
- Habmronenue nucnepcuu cBeTa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIBHOCTH
['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymarsl crienuanibHON TEOpUH
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJISI CKOPOCTM CBETa B BakKyyMe, MPUHLHII
OTHOCHUTEJIBLHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPIHs OKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitnmreitHa s potodddexra. «Kpacnas rpanuma» hotodddekra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHYECKOE JIEHCTBUE CBETA.
TexHuueckue yCTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (hoTolrneMeHT, (OTONaTUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.
Hemoncmpayuu:
- ®oTo3(¢QheKT Ha YCTAaHOBKE C IIMHKOBOW TJIACTUHOM.
- UccnenoBanue 3akoHOB BHeMIHEro ¢poro3ddekra.
- CBETOOUOI.
- Conneynas 6arapes.
Tema 2. Cmpoenue amoma
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Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuu. Ilmanerapnas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU Iepexoae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOM JTyalu3M.

CroHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTpPaJbHBIA aHAIU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu:

- Monens omnbita Pesepdopna.

- OnpeneneHue JUIMHBI BOJIHBI JIa3epa.

- HaGmroienne nuHenyaThIX ClIEKTPOB U3IIY4EHUS.
- JIazep.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot:
- HabnroneHnue nuHeiyaToro crexrpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JOKa3bIBAIOLINE CII0KHOCTh CTPOEHUS sApa. OTKphITHE PalMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo omnpeneneHnio cocraBa paaroakTHBHOTO m3nydeHus. CBoiicTBa anbda-,
6era-, raMMa-u3i1ydyeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTtkpeiTHE IPOTOHA U HeWTpoHa. HykimonHnas monens siapa ['eitzendepra—lBanenko. 3apsi
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbga-pacnaa. DJIEKTPOHHBIH U MO3UTPOHHBIM Oera-pacnaza. ['amma-usnydyenue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAIEPHOM
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI ACPHON SHEPTETHKH.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.

@®yHIaMeHTalbHbIe B3auMoIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHnueckue ycTpolcTBa M NPAKTHUECKOE NPHUMEHEHUE: JNO3MMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Hemoncmpayuu:

- CuéT4YMK MOHU3HUPYIOIIHX YaCTHULI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot:

- UccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusm).

Paspen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Ortanel pa3BuTUs actpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé€31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

Conneunas cucrema.

Counnne. ConHeuHas akTUBHOCTh. McrouHumk sHeprum CoyiHIIA W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CHeKTpalbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
MIOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETHUMOCTb» [T  3BE3]  TJIABHOU
NOCIIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MIPOUCXO0KIECHUH U 3BOIoIMK COJIHIA U 3BE3/T. DTaIlbl )KMU3HU 3BE3 .

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B SIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. Pazberanuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PenukToBOE H3TydEeHUE.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.
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Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenun:
- HaGnroneHns HEBOOPYKEHHBIM I1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OIpe/ieNIeHUs] TOJ0XKEHNUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JUsA
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.
- HabGmronenus B Treneckon Jlynsl, maner, Mnednoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ATHYECKOH chepax AeaTeITbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOU
Hay4YHOHl KapTHHE MHpa, poib (u3uyeckod Teopuu B (OPMUPOBAHUM MPEJCTABICHUH O
¢u3nveckoil kKapTuHe MUpPA, MECTO (PU3MUECKON KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBIECHUI O IPUpPOE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyluecTBIseTCsl € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOIOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE, MO/IEIb, H3MEPEHHUE.

Mamemamuxa: pelieHUue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYCCKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXJIECTBO, BEKTOPHI U HX
MPOSKIIMA Ha OCH KOOPJHMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOIHBIC AJIEMEHTAPHBIX (DYHKIIWH,
MPU3HAKU TT0I00MS TPEYTOIBHUKOB, ONPEeICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

Buonoaeus: >nexTpudeckue SBICHUS B )KUBOH MPUPOJIE, KOJIeOaTeIbHBIC IBMKCHUS B )KUBOI
MIPUPOJIe, ONITUYECKHUE SIBICHUS B )KUBOU MPUPOJE, ACHCTBUE pallallii Ha KUBbIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOJICKYN, KpPHUCTAUTMYECKas CTPYKTypa TBEPIBIX TeII,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOM PEIIETKY, CIIEKTPAIbHBIN aHAIHN3.

T'eocpaghusi: MarHUTHBIC TIOJIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEMKA 3eMHOI
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCEHUH.

Texnonoeus: MTAHUM 3JIEKTPOIIEpeiad, TEHEPATOp MEPEMEHHOTO TOKa, dJICKTPOIBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN amnmapat, BOJOKOHHAsS ONITHKA, COJTHEYHAsI OaTapes.

IHINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoenne ydeOHoro mpenmera «®dusmka» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHH
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHUKEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6pa3OBaTeJ'II)HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

.HI/I‘IHOCTHBIC pGSYJ'II)TaTBI OCBOCHUS yqe6H0ro npe)lMeTa ((q)I/ISI/IKa)) JOJIKHBI OTpa)KaTI)
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOUIUXCS PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAllUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXACHH, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIECTBa,
pacIIMpeHe >KU3HEHHOTO ONBITa U OIbITa JACSITEIBPHOCTH B MPOIECCE pPeaTH3aiii OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHI/ITaTeHLHOﬁ ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:
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- c(OPMUPOBAHHOCTH TPAKTAHCKON MO3UIIUN O0YJAIOIIETOCS KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;
- TMPUHATAE TPAJAUIMOHHBIX OOIEYEIOBEUECKUX TYMAHUCTUYECKUX M JIEMOKPATUUYECKUX
IIEHHOCTEH;
- TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B HMHTEpPEcax TIPa)xJTaHCKOrO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;
- YMEHHE B3aUMOJICHCTBOBATH C CONMALHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKIMSIMH U
Ha3HA4YCHHEM;
- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS
- ¢(OPMHUPOBAHHOCTD POCCUICKOM Ipa)K1aHCKOW MACHTUYHOCTH, IATPUOTU3MA;
- IIEHHOCTHOE OTHOILIEHUE K TOCYIApPCTBEHHBIM CUMBOJIaM, JOCTHXKEHHUSM POCCUMCKUX YYEHBIX B
obsactu GU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:
- chOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO MTOBEICHUS;
- CIIOCOOHOCTH OIICHMBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;
- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOIO OYAYIIETo;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:
- 3CTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY HAYyYHOIO TBOPYECTBA, IMPHUCYILETO
¢duznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:
- UHTEPEC K pa3uvHbIM chepam nMpodecCHOHATBHON TEATEIHPHOCTH, B TOM YHCJIC CBSI3aHHBIM C
bu3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiedt mpodeccuu u
peaTn30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI;
- TOTOBHOCTh M CIOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpa3oBaHHIO B oOmacTh (pU3MKU Ha
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrM4€eCKOro BOCIIUTAHUS
- c(hOPMHUPOBAHHOCTh JSKOJOTMYECKOM KYJIbTYphl, OCO3HaHHE TIJIOOAJBHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;
- IUTAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUM B OKPYKAIOLIEH Cpelie Ha OCHOBE 3HAHMS LIEJIeH
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;
- pacuIMpeHue OmbITa JIEATEIbHOCTH SKOJIOIMUECKON HAmpaBIEHHOCTH HA OCHOBE MMEIOLINXCS
3HaHM TT0 PHU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:
- cOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
buznyeckoil HayKu;
- OCO3HaHHE IIEHHOCTH HAy4YHOH [eATeIhbHOCTH, TOTOBHOCTh B MPOIECCe HU3YUYCHHS (PUUKH
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATEIBCKYIO ICSITEIIbHOCTh WHINBHUIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTenbHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJjoruyeckue AeMcTBUA:
- CaMOCTOATENTHHO (HOPMYIUPOBATh M aAKTYaJUM3UpPOBATh MpoOJEeMy, paccMaTpuBaTth €&
BCECTOPOHHE;
- ONPENENATH eI ACATEIbHOCTH, 3a7aBaTh apaMeTPhbl U KPUTEPUH UX TIOCTUKECHUS;
- BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pacCMaTPUBAEMBIX (PH3HMUECKUX SIBJICHUSX;
- pa3pabaTpIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaM3a WMEIOIIMXCS MaTepUATbHBIX U
HeEMaTepHaIbHBIX PECYPCOB;
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- BHOCUTh KOPPEKTHUBBI B IESITEIbHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLIEHUBATh
PHUCKU NOCTIEACTBUI JESTENbHOCTH;
- KOOPJAMHHUPOBATb H BBHINOJHATH pabOTy B YCIOBUSAX pPEATBHOTO, BUPTYAJbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICICTBHUS;
- pa3BUBATh KPEATUBHOE MBIIIJICHUE MMPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.
- BIIQJICTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU MOHATUSAMU U METOJaMH (PU3NIECKON HAYKH;
- BJIaJIETh HaBbIKaMU y4eOHO-HUCCIIeI0BATENIbCKON U MPOEKTHOU IeATEIbHOCTH B 00J1acTH (DU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB peIIeHUs 3a/aad
buznyecKoro cogepxKaHus, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,
- BIQJACTh BHJAMH JCSATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUS, €ro MHTEpIIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;
- BBISIBIISITH IPUYHMHHO-CIIEICTBEHHBIE CBSA3H M aKTYaIU3UPOBATh 33/1auy, BBIIBUTaTh TUIIOTE3Y €&
pelIeHus, HaXO0AUTh APTYMEHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEP)KICHHM, 3a]1aBaTh MapaMeTPhl
U KPUTEPUU PEIICHHUS,
- QHAJIM3UPOBATH MOJYUYEHHBIE B X0JI€ PELICHUs 3aJ]a4H PE3YJIbTaThl, KPDUTHUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;
- cTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BATEIBHOM JEATCIILHOCTH, B TOM
qrclie MPU U3YYEeHUU (DU3HKY;
- IaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;
- YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACATEILHOCTH;
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;
- BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTrMHAIbHBIE MOX0/bI U PELUICHUS;
- CTaBUTh IPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE albTEePHATUBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:
- BJIJICTh HaBBIKAMU MOJTy4YeHUs HHGOpPMAITUU (PU3UUECKOTO COIePKaHUs U3 UICTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEJIBHO OCYLIECTBIATh IMOUCK, aHajJu3, CUCTEMATHU3alUI0 U WHTEPIPETALHIO
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;
- OIICHUBATh IOCTOBEPHOCTH MHGOPMAITUY;
- HUCTOJB30BaTh CPEJCTBA MH(POPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHM B pPEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOZCHHEM TpeOoBaHUI
APrOHOMHUKHU, TEXHUKUA OE€30MaCHOCTH, TUTHEHBI, PeCypcOCOEpPEKeHHS, MPABOBBIX M ATUYECKUX
HOPM, HOPM HH(OPMAIIHOHHOM 6€30MacHOCTH;
- CO3/aBaTh TEKCThI (PM3MUECKOTO COJECPKAHUS B PA3IUYHBIX (popmaTax ¢ yuéTOM Ha3HAUYCHHS
uH(pOpMallMd W 1EJeBOW ayAUTOPUH, BBHIOMpas ONTHUMAIbHYIO (OpMY TMpENCTaBICHHUS U
BU3yaJIU3aIUH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
- OCYILIECTBIISATH OOILEHHE HA YPOKaxX (PU3MKHU U BO BHE-YPOUHOM NEeSATEIHLHOCTH;
- pacro3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYyalluid U CMSATYaTh KOHQIUKTHL;
- pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPE/ICTB;
- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON U HHAUBUAYAIbHON pabOThI;
- BbIOMpAaTh TEMaTHKy M METOAbl COBMECTHBIX ACUCTBUI ¢ y4y€TOM OOIIMX HHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,
- IPUHUMATB 1I€JI COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110
€€ IOCTHKEHUIO: COCTAaBIIATH IUIAH AEUCTBUMN, PACIIPEACIIATH POJIA C yIETOM MHEHUH YYaCTHUKOB,
00CyXIaTh pe3yIbTaThl COBMECTHOU paboThI;
- OLICHMBATh KA4e€CTBO CBOETO BKJIAZA U KaXJOTO y4aCTHUKA KOMAH[bl B OOIIMH pe3ysbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;
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- npeajaratb HOBBIC IPOCKTHI, OLUCHHUBATL HACH C MNO3WLOHUNU HOBU3HBI, OPUI'MHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;,

- OCYHWCCTBJIATH IMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYAlUAX, IPOABIIATH
TBOPYECTBO U B006pa)KeHI/Ie, OBITh HMHHUIINAaTHUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS

Camoopranusaunus:
- CaMOCTOSITETIbHO OCYIIECTBISATh IMO3HABATENIbHYIO JIEATENIBHOCTh B 00NacTh (QU3UKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 331a4H;
- CaMOCTOSITEJIbHO COCTAaBJATh IUIAH PEUICHUS PACYETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIMXCS PECypPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANOYTECHHII;
- 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;
- pacuupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
- JIeNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
pEILICHHUE;
- OLICGHUBATh MPUOOPETEHHBIN OTIBIT;
- CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO APYAULIHUU B 00IACTH (UUKH, MMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
- JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCHTh KOPPEKTHBBI B JI€ATE€IbHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
- BIIQJICTh HaBBIKAMHU TIO3HABATEILHON pe(ICKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUN H
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
- UCTIOJIB30BaTh MPUEMBI PEIICKCUH TSI OLIEHKH CUTYalluU, BHIOOpA BEPHOTO PEIICHNUS,
- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PELICHUS IO UX CHUKEHUIO;
- MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX TIPH aHAJIN3€E PE3yJIbTaTOB JACATEILHOCTH;
- IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;
- MPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX TIPHU aHATIN3€ PE3yIbTaTOB JESITEIIBHOCTH;
- IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B nporecce nocTrkeHMs IMYHOCTHBIX PE3YJIHTATOB OCBOCHUSI IIPOTPAMMBI 10 (hPU3UKE IS
YPOBHSI CpeHero oOIIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEe/IoIaraiomuii copMupoBaHHOCTD:

- CaMOCO3HaHHs, BKIIOYAIONIETO CIMOCOOHOCTh TMOHHMMATh CBOE HAMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPAaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;
- CaMOPETYJIMPOBAHMS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTDH 3a
CBOE TMOBEJICHHE, CIIOCOOHOCTh aanTHPOBATHCSA K SMOIMOHAIBHBIM U3MEHEHHUSM U TPOSBISATH
THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIINH, BKITIOYAIOIEH CTpeMIIEHNE K JOCTHIKEHHUIO 1IETTH U YCTIEXY, ONTUMU3M,
WHULIMATUBHOCTb, YMEHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

- OMIATUHU, BKJIIOYAIOMEH CIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHHE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHNBAHUIO;
- COIMAIBHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JPYTUMH
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(IUKTHL

IMPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 Ki1acce mpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
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- IEMOHCTPUPOBATh Ha IPUMEPAX POJIb U MECTO (PU3UKH B (GOPMUPOBAHUN COBPEMEHHON HAyYHOM
KapTHHbI MUPa, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOH A€ATEIbHOCTH
JIIOIEH;

- YUUTBIBATh I'PAHULBl IPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJENeH: MaTepuaabHas TOYKa,
WHEepIUalbHasl CUCTeMa OTCcuéra, aOCOMOTHO TBEPIOE TEJO, UJICATbHBIN Ia3, MOJCIH CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TeJ, TOUEUHBIM IEKTPUUECKHUM 3apsil PH PELICHUH (PU3HMUECKUX
3aja4;

- pacno3HaBaTh (pU3MUECKUE ABICHUSA (IIPOLECChI) K OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU CTPOEHUS BELLECTBA U JIEKTPOJUHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MaJeHHE Tel, [JBU)KEHUE IIO
OKpPY)KHOCTH, MHEPIHS, B3auMojeiicTBue Tten, Auddysus, OpOYHOBCKOE JBHKEHHE, CTPOCHHUE
AKHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell NPU HarpeBaHUM (OXJIAXKICHHUH), TEIUIOBOE
paBHOBECHE, HCIIApEHHE, KOHAEHCAlUs, IUIaBJIEHUE, KPUCTAIM3alus, KUIIEHUE, BIJIAXKHOCTb
BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKAY
napaMeTpaMM COCTOSIHUA I'a3a B U30IPOIIECcCax, dJIEKTpU3aLMsl TeJl, B3aUMOICHCTBUE 3apsI0B;

- ONKCHIBATH MEXAHUUYECKOE JBM)KEHUE, UCTONb3Ysl (PM3NUECKHE BEIMUYHUHBL: KOOpAUHATA, MYTh,
nepeMelIeHre, CKOpocTh, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC Tejla, KHHETUYeCKasi SHeprus,
NOTEHIMAJbHAs HEPrusi, MeXaHuuyeckas padoTa, MEXaHUYECKash MOIIHOCTb; IPHU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS U
€IMHULIbI, HaXOIUTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO0 BEJIWYMHY C JIPYTHMHU
BEJIMYUHAMU;

- OIIUCBIBATh U3YyUYCHHbIC TEIJIOBbIE CBOMCTBA TeJ U TEIUIOBBIE SBJICHUS, UCHOJIb3Ys (PU3UUECKUE
BEJIMYMHBI: JIaBJIEHUE Tra3a, TEMIEeparypa, CpPelHsAs KUHETUYECKash HHEPrus XaoTHYECKOIo
JBIKCHHUSI MOJIEKYN, CpPEJHEKBAaApAaTU4YHAsi CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTpPEHHSs1 dHEprus, padboTa rasa, KodQpQUIUEHT MOJE3HOTO JACHCTBUS TEIJIOBOTO JABUTATENS;
OpU ONUCAHUU TPABWIIBHO TPAKTOBaTh (DM3NYECKHH CMBICI HCIOJNb3YEMBbIX BEIMYUH, HUX
0003Ha4YeHUsI U €IUHULIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C
JPYTUMH BEJTHMUUHAM;

- ONKCHIBaTh HU3YYEHHbIE 3JIEKTPUYECKHUE CBOMCTBA BELIECTBA M DJIEKTPUUYECKUE SIBJICHMS
(mporecchl), UCTONb3ys (U3NUECKUE BETUYMHBL AJIEKTPHUECKUI 3apsj, 3JIEKTpUYecKoe IMole,
HANpsDKEHHOCTh  TOJIS,, MOTEHLMAal, pPAa3sHOCTh IOTEHIHUAJIOB; IpPU ONUCAHUM IPABHIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEJIMYUH, UX O0003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTMMH BEITUUMHAMY;

- aHAJIM3MPOBaTh (PU3MUYECKHE TMPOLECChl M SBJICHUSA, MCIONB3Ys (U3MUECKUe 3aKOHBl U
IPUHLMIBL: 3aKOH BcemMupHoro tarotenusd, |, Il u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
paBHOIIPaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENHEH KUHETUYECKOW HHEPIHMHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TemmepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh cI0BECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIpaKeHUE U YCIOBHUS (TpaHUIlbl, 0071acTH) MPUMEHUMOCTH;

- OOBACHATH OCHOBHBIC HMPUHIUIBI JACUCTBUS MAIllMH, IPUOOPOB U TEXHUYECKHX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOr0 MCIIOJIb30BAHUS B TOBCEAHEBHON KU3HU;

- BBINOJIHATH JKCHEPUMEHTHI MO UCCIEIOBAaHUIO (U3NYECKUX SBICHUH M MPOIECCOB C
UCIONBb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pU 3TOM  (HOPMYIHPOBAThH
npobaeMy/3agady ¥ THIIOTE3Y Y4eOHOT0 SKCIIepUMEHTa, COOUpaTh YCTAHOBKY U3 MPEAIOKEHHOTO
000pyI0BaHus, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

- OCYIIECTBIJIATH MpPSIMble U KOCBEHHBIC M3MEpPEHH (PU3MUECKUX BEIMYHMH, IPU STOM BHIOHMpATh
ONTUMAJIBHBIA CIIOCO0 U3MEPEHUs] M MCIIOJb30BaTh U3BECTHBIE METO/ABI OLEHKU MOrPEIIHOCTEN
U3MEPEHU;
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- HUCCICHOBAaTh 3aBUCUMOCTH MCIKIY (I)I/ISI/I‘ICCKI/IMI/I BCJIMYMHAMU C HCIOJB30BAHUCM IMPAMBIX
U3MEpPEHMl, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOTYYEHHOU
3aBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHH B BUJIC T216JII/II_I u Fpa(l)I/IKOB, ACJIaTh BBIBO/LI IO PE3YyJIbTaTaM
UCCJIEJIOBAHMUS,

- coOmoaTh npaBmiIa 6€30MacHOTO TPy/Aa MPHU MPOBEACHUU MCCIIE0OBAHUN B paMKax yuyeOHOTOo
9KCIIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOW M MPOEKTHOW NEATEIbHOCTH C HCIOJIb30BAHHEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

- peuiath pacu€THbIC 3a7aud C SBHO 3a/laHHOW (PU3NYECKOW MOJEINbIO, UCIONB3Ys (hU3MUEcKHe
3aKOHBI U TIPUHITUIBI, HA OCHOBE aHAJIM3a YCJOBHS 3aJla4d BBIOUPATh (DU3HUYECKYIO MOJEb,
BBIICTIATh (PU3MYECKUE BEIUYUHBI U (OPMYJIbl, HEOOXOAUMBbIEC IJsi €€ pelIeHHUs, MPOBOAUTH
paC'-IéTBI 1 OICHUBATH PCAJIbHOCTD MMOJYYCHHOI'O 3HAUCHU A (1)I/I3PI‘IGCKOI>JI BCIIMYHHBI;

- pewaThb KaueCTBEHHbIC 3aJayd: BBICTPAMBATh JIOTHUYECKH HEMPOTHBOPEUMBYIO IIETIOUYKY
pacCyXJI€HHI ¢ OMOpor Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NYECKUE SIBIICHHUS;

- UCMOJIb30BATh IPU PEIICHUH YUeOHBIX 3a7a4 COBpeMeHHbIe HH(GOPMAIIMOHHbBIE TEXHOJIOTUH JIJIs
MIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U NPEACTABICHUS YUeOHOH U HAyYHO-TIOMYJISIPHOM
uH(pOpMallMK, TOJYyYEeHHOW U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH
MOJIy4aeMyt0 HH(POPMAIHIO;

- MPUBOAMTD MPUMEPHI BKIIaZa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

- UCMOJb30BaTh TEOPETUUECKHE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM XU3HH IJiA OOecrieueHus
0€30MacHOCTH IPpU OOPAILEHUH € MPUOOpPAMH U TEXHUUYECKUMU YCTPOMCTBaAMHU, JJIsi COXPAaHEHUS
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIolIei cpee;

- paboTare B TpymIie C BBHIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUNIAHUPOBATH paboTy
TPYNNbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTH B
HECTAaHAAPTHBIX CUTyalUAX, AACKBATHO OLCHUBATH BKJIaJ KaXXIOTO M3 YYAaCTHHUKOB I'PYHIIBI B
peleHre paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenusi B 11 kJjacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
- IEMOHCTPUPOBATH HA MPUMEpPax poJib U MecTO (PU3UKHU B POPMUPOBAHUN COBPEMEHHOMN HAyUHOM
KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUICCKON IS TETLHOCTH
JIOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;
- YIMTBIBATH TPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PH3UIECKIX MOJICIICH: TOUSUHBIHN IIEKTPUICCKHIMA
3apsn, Jyd CBETa, TOUCYHBIM UCTOYHHK CBETa, AAEpHAas MOJENh aToMa, HYKIOHHAs MOJENb
ATOMHOTO Si/Ipa TPH PeIIeHNN QU3NYSCKUX 3a/1a4;
- pacro3HaBaTh (U3HUECKUE SIBICHUS (TPOIECCh) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKH ¥ KBAaHTOBOUM (DM3HMKH: AJICKTPUYECKas MPOBOIUMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBIDKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIEOAaHUs U BOJHBI, IPSIMOIUHEHHOE pacIpoCTpaHEHHE CBETa, OTPAKEHUE,
nperomiieHue, WHTepdepeHnus, audpakius W IOJSIPU3ANHAS CBETa, JTUCIEPCHS CBETa,
dorornekrpudeckuii 3¢dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEIYATOro
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAsI U ICKYCCTBEHHAS PaINOAKTUBHOCTD;
- OINKCHIBaTh M3yUYEHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIC, ONTHUYECKUE,
ANEKTPUUECKYIO TPOBOJUMOCTD PA3JIUYHBIX CPEll) U AJIEKTPOMArHUTHBIC SIBICHHS (IIPOIECCHI),
UCTIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUUSCKUN 3apsj, CHIa TOKa, SJIEKTPHUECKOE
HaIpsDKCHUE, SJICKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh TOTEHIIMAJIOB, JICKTPOABIIKYIIAsK CHIIa,
paboTa TOKa, MHAYKIHS MAarHUTHOTO TOJs, cwia Awmmepa, cuia JIopeHa, MHIyKTHBHOCTh
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOJA W 4YacToTa KoyieOaHWd B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHUJia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
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KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKass CWJa JMH3BI, MPU OIMUCAHUU TPABHIBLHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYMH, WX O00O3Hau€HWs M EAMHHULBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

- ONUCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS M IIPOLECCHI, UCIOIb3Yys (PU3NUECKHE BEIUYHHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YaCTOTA CBETA, SHEPTHs U UMITYNbC (POTOHA,
HEepuoJl MOJypacnaaa, SHEprus CBA3M aTOMHBIX SA€p, NPU ONMCAHUU NPABUIBHO TPaKTOBATh
(bu3nUeCKUil CMBICI UCTIOJIb3YEMbBIX BEJIMYHMH, UX 0003HAYCHUS M €IMHUIIBI, YKa3bIBAaTh (POPMYJIbI,
CBSI3bIBAIOILME JTAHHYIO (DU3UYECKYIO BEIMUYMHY C IPYTMMHU BEIMYMHAMH, BBIUUCIIATH 3HAYEHUE
(U3HYECKON BETMIMHBL;

- QHAJIU3MPOBaTh (PU3MUYECKHE IPOLECCHl M SBJICHUSA, MCIOJbB3Ys (PU3MUECKUe 3aKOHbl U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAO0BAaTENIbHOIO U MMAPALIEIBHOIO COEIMHEHUS
IPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3akoH SJEKTPOMArHUTHOM HMHAYKLUUH, 3aKOH
IPSIMOJIMHENHOIO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPa)KEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHME DiHIITelHA 17151 HoTo3(h(heKTa, 3aKOH COXpaHEHUs FHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUs AJIEKTPUUYECKOrO 3apsjia, 3aKOH COXPAHEHUs MAacCOBOIO YHCIA,
noctynarel bopa, 3akoH pajMOAaKTMBHOIO pachaja, OpU 3TOM pa3jivyaTbh CIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTUYEeCKOE BBIPAKEHUE M YCIIOBUS (TpaHMIbI, 00JIacTH)
IPUMEHUMOCTH;

- OIpeneNsITh HalpaBieHUE BEKTOPAa MHIYKIIMHM MarHUTHOTO MOJS IPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JlopeHua;

- CTPOUTH U OIUCHIBATh U300paKEHUE, CO31aBAEMOE IIIOCKUM 3€pKajIOM, TOHKOW JIMH301;

- BBINOJIHATH JKCHEPUMEHTHI IO HCCIEIOBAaHUIO (U3NYECKUX SBICHUH M HPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tpu 3TOM  (OPMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y yueOHOro 3KCrepuMeHTa, coOuparh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHusl, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

- OCYIIECTBJIATH MpPsSIMble U KOCBEHHbIE M3MEpPEHHs (PU3MUECKUX BEIMUYMH, IPU STOM BHIOMpAThH
ONTUMAJIBHBIA CITOCOO M3MEPEHMSI M HCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOIPELTHOCTEN
U3MEPEHHUI;

- HCCJIeI0BaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH C HCIOIb30BAaHUEM MPSMBIX U3MEPEHUN: IPU
TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (DUKCHPOBaTb pe3yJabTaThbl TMOJTYYEHHOW 3aBHCHUMOCTHU
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M TrpaQuKOB, JeiaTb BBIBOABI IO pe3yJbTaTam
WCCIIEJOBAHMSI,

- coOrofarh mpaBmiia 6€30MacHOr0 TpyZa P MPOBEIEHUU HCCIEI0BaHUN B paMKax y4eOHOTro
HKCHEPUMEHTa, y4eOHO-UCCIIEAOBATENLCKOM M TNPOEKTHOW NESATEIbHOCTH C MCIOJIb30BaHUEM
W3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHMUS;

- pemaTh pacuéTHBIE 3a7auyl C SIBHO 33JaHHON (U3MYECKON MOJEbI0, UCIONb3Ys (PU3HMUECKue
3aKOHBI W TIPUHIUIBI, HA OCHOBE aHalM3a YCJIOBMS 3aJaud BBIOMpATh (U3UYECKYI0 MOJIEIb,
BBIJICJIATh (PU3UUECKUE BEIMUYMHBI U (HOPMYIBI, HEOOXOMUMBIE Uil €€ pelIeHHs, MPOBOIUTH
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJIYY€HHOT0 3HAaUeHUs (PU3NUECKON BEIIUYNHBI,

- pelaTh KaueCTBEHHBIE 3aJauu: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO ILEMOYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3HYECKHUE SBIICHNUS,

- UCTI0JIb30BATh MPH PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTHHU JJIS
MOKCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU U TIPECTABICHUS YUeOHOM 1 HAyYHO-TIONMYJISPHON
uHpOpMallMK, TIOJYYEHHOH W3 pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATH
noJTy4aeMyro HH(OpMaIuio;

- OOBSACHATH NPUHIMIIBI JCHCTBHS MAIIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ivyaTh
yCIIOBHS UX O€30M1aCHOTO MCII0JIb30BaHMSI B TIOBCEJHEBHOM JKU3HU;

- IPUBOJUTDH NMPUMEPHI BKIIAa POCCHUICKHUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE MTPOLIECCOB OKPYXKAIOILEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;
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- HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B IMOBCEIHEBHOW KU3HU Uil 0OecreueHus
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaroIIel cpese;

- paboTath B IpyMIie C BEIIOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IUIaHUPOBATh PaboTy
TPYMNIbI, palMOHAIBHO paclpeneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENLHOCTH B
HECTaHJIAPTHBIX CUTYalIUsIX, a/IEKBAaTHO OLICHMBATh BKJIAJ KaXXIOrO M3 YYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.
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Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
1.1 ®u3rKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmuoreka IHOK https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 5 bu6mmoteka LIOK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubnnoreka [{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBEBI MOHeKyHHpHO'KHHeTquCKOﬁ

3.1 9 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
TEOpUHn
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIE COCTOSHHS BEIECTBA, 5 bu6mmoteka [{OK https://m.edsoo.ru/7f41bf72
@da3oBbIE IEPEXOBI
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIEKTPOCTATHKA 10 1 bubnuotexa [{OK https://m.edsoo.ru/7f41bf72
4.2 HoctosHHbIi SxeKTpHeCKHit TOK. TokH B 12 1 2 Bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
pa3InYHBIX Cpeaax
Hroro no pazneny 22
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PezepBHOE Bpems (OBTOpEHNE)
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Paznen 1. JJIEKTPOJANHAMUKA
1.1 MaruuTioe nose. 1eKTpOMarHHTHAs 11 1 3 bubmmotexa LIOK https://m.edsoo.ru/7f41c97c
WHYKIAS
Hroro no pazneny 11
Paznen 2. KOJTEBAHUSA U BOJIHbBI
2.1 Mexanuaeckue u o/IeKTpoMarHuTHEIE 9 1 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c
KoJeOaHus
2.2 gﬁiﬁ?mecme 1 OJICKTPOMATHUTHBIC 5 1 bubamoreka ITOK https://m.edsoo.ru/7f41c97c
2.3 OnTHka 10 2 bubmuoreka [TOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OcHOBBI cielMaNIbHOM Teopun

3.1 4 1 bubmoreka LIOK https://m.edsoo.ru/7f41¢c97¢c
OTHOCHUTEJIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKH 6 bubaunorexa I{OK https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
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4.3 ‘ ATOMHOE PO

5

\ bubmumoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 ‘ DJIeMEHTHI aCTPOHOMHUHU M aCTPOPUIUKU 7 ‘ bubmmoreka LTOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE

6.1 ‘ O6o01maromiee HOBTOPEHHE 4 ‘ bu6mmnoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE BpeMs (HOBTOpEHMUE) 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

Oobs13aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYEHHKA

1) ®wusuka, 10 kmacc/ Msakumes I'.5., Byxosues b.b., Corckuit H.H. moxn penmakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocBemenue»

2) @wusuka, 11 kmace/ Msakumes I'.JI., Bbyxosues b.b., Yapyrun B.M. moa penmakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocBemenue»

3) Co6opuuk 3amau mo pusuke/ A.Il. PeimkeBud, Mocksa, «/Ipoday, 2005 — 2017 r.r.

MeTOIlI/I‘IeCKI/Ie MaTepHaJIbl JJIsl YYUTEIA .

1) ®usuka. Paboune nporpammel. [IpeamerHas nuHus yaeOHUKOB cepuu «Kimaccuueckuii Kypey,
10 — 11 xmaccel: yueb. mocobue misi obmeoOpaszoBar. opranm3ammii/ A. B. Hlaramunaa. — M.:
«IIpocsemienuey, 2017 r.

2) Coopuuk 3amay mo ¢usuke.10-11 kmaccel: yueOHOEe mocobue It 00IIeo0pa3oBaTeIbHBIX
opranuzanuii / H.A. ITapdentbeBa. - 8-¢ u3a. - M.: «IIpocBemenue», 2018 r.

3) Mapon A.E., Mapon E.A. OnopHbie KOHCIIEKTHI U AU epeHINPOBAHHBIC 3a/1a41

Hudpossie 00pasoBaTebHbIE pecypchbl H peCypchbl ceTH HHTEPHeT:

1) http://nsportal.ru - conmanbHas ceTh paOOTHUKOB 0Opa30BAHHS.

2) http://markx.narod.ru/pic/ - ¢usuka B mkose.

3) http://festival.1september.ru/articles / - ¢pectuBans negaroruyeckux uaei «OTKPBITHIA YPOK».
4) http://www.fizika.ru/ - caidt ans yunrtenei GU3MKA U UX YYCHUKOB.

5) http://www.physics.ru/ - matepuasl o pusuke.

6) www.ege.edu.ru - uadopmaironHsiii mopran EI'D.

7) http://school-collection.edu.ru/ - enunas kosexius [[OPoB
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Beonnsiit ypok. MHCTpyKTax no Th. ®dusuka — Hayka Bubmmorexa [IOK
1 o npupoje. Hayunbsle MeTO1bI TO3HAHUS 1 https://m.edsoo.ru/ff0c32e2
OKPY’KarOIIEro MUpa 01— 08.09 T '
Ponb 1 MecTo pu3uku B pOpMUPOBAHNUN COBPEMEHHOM ' Bubnmorexa [IOK
2 HAYHHOW KapTHHBI MUpa. 1 https://m.edsoo.ru/ff0c33e6
BxoaHoii AMarHocTHYECKH TecT
Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh
bu6mmoreka [IOK
3 | MexaHHueckoro ABxeHus. [lepemerienue, CKopocTs, 1 https://m.edsoo.ru/ff0c3508
YCKOPEHHUE 11 -15.09 T '
4 PaBHOMEpHOE MPSIMOJIMHENHOE ABMKEHNE 1 Eggjﬁ%f;;ggﬁfoc%zo
5 | PaBHOYyCKOpEHHOE MPSIMOJIMHEIHOE IBUKEHUE 1 ﬁg&?ﬁ;ﬁ;{igg}%msne
18 —22.09 O :
6 CBoOoaHoe majenue. Y cKopeHrue CBOOOIHOTO 1 bu6nuoreka [IOK
najcHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. [[Buxenne 1 bu6muoreka [JOK
MaTepUaIbHON TOYKHU IO OKPYKHOCTH 95 _ 2909 https://m.edsoo.ru/ffOc3ada
8 [Tpuniun otHocuTensHocTH ["anunes. UHepuunanbHbIe 1 ' but6mmoreka [IOK
cucreMsl orcyera. [lepssiii 3akoH HeroTOHA https://m.edsoo.ru/ffOc3be8
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

9 Macca Tena. Cuna. [IpuHumn cynepno3uuuu cui. bubnmoreka [JOK
Bropoii 3akoH HproTOHA 1711 MaTepUaIbHOW TOUYKHU 02— 06.10 https://m.edsoo.ru/ffOc3be8
10 Tperuii 3akoH HetoTOHA )11 MaTepUaIbHBIX TOYCK | buGnnorexa LIOK
P a p https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOTro Tsarorenus. Cuna tspkectu. [lepsast bubnmoreka [JOK
KOCMMYECKasi CKOPOCTh 16 — 20.10 https://m.edsoo.ru/ff0c3d00
' Bbu6mmorexa LIOK
12 Cuna ynpyroctu. 3axon I'yxa. Bec Tena https://m.edsoo.ru/ffOc3el18
Cuna tpenus. Koadgdumment tpenus. Cuna
13  com OTII)/IBJIGHI/ISI 1§ (11)/1(1)IIBLII/DKCHI/II/IID TeJa B )KUJAKOCTH WU bubmorexa LIOK
raBep p https://m.edsoo.ru/ff0c3f76
N 23-27.10
OCTYIATEJIbHOE U BPAILIATEIbHOE IBUKEHUE
14 aGCOJIyIOTHO TBE )Jorop TngIa MOMeﬂﬁ cwibl. [Tnedo bubmorexa LIOK
P L : https://m.edsoo.ru/ff0c41a6
CWJIBbL. Y CJIIOBHS paBHOBECHS TBEPAOTO Tela
NmMnynbsc MmaTepraibHONW TOUYKHU, CUCTEMBI
Y p ’ bubmuorexa [JOK
15 wmarepuanbHbIX TOYEK. IMmynbe cuibl. 3aKOH _
https://m.edsoo.ru/ff0c43d6
COXpAaHEHUs UMITyJIbCa. PeakTUBHOE NBUKEHHUE 30.10 —
PaGota u momrHOCTh cuibl. Kunetnueckas sHeprust 03.11
16 marepuanbHOI Touku. Teopema 00 H3MEHEHHUH bubmnorexa LIOK
P - ) p https://m.edsoo.ru/ff0c4502
KMHETHYECKOI SHEprUu
[TorenuunaneHas sHeprus. [loTeHunanpHas sHEprus
17 yno : epopmu OBI;HHOﬁ Il LII/IHI)I U Tena Bgnmn bubmaorexa LIOK
YHPYTO ACQOPMHD Py https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTU 3eMIIN
[MoTeHIMAaTbHBIE U HEMOTEHITHATbHBIE CHiTbl. CBA3b 06 - 10.11
pabOoThI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM bubnmnorexka HOK
18 9 .
MEXaHWYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUs MEXaHUYECKON IHEPTUn
JlabopaTopHas padora Nel: «VccnenoBanue cBsizu
19  paboTHI CHITBI C HI3MEHEHUEM MEXaHWYECKON SHEPTHH
TeJla HA IIPUMEPE PACTSIKCHUS PE3MHOBOIO KIyTa 13-17.11
20 KontpoJabsHas padora Nel no reme «Kunemaruka. bubnuotexa [JOK

HI/IHaMI/IKa. 3aKOHEI COXPAaHCHUSA B MEXAaHUKE»

https://m.edsoo.ru/ffOc4b74
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OCHOBHBIE ITOJIOKCHHS MOJICKYJIHPHO-KI/IHGTI/I‘IGCKOI;'I

bu6nuoreka [IOK

21 teopun. bpoynosckoe nsmwkenue. Auddysus 2711 https://m.edsoo.ru/ff0c4dc2
Xapaxkrep JBHKEHUS U B3aUMOJICHCTBHS YaCTHULL Oi 12
22 | BeuwecTBa. Mojenu cTpoeHusl ra3oB, JKUJIKOCTEH 1 '
TBEPABIX TEJ
23 Macca monekyi. Konngectso BemecrBa. [locrosiHHas
ABoraapo
AP . 04 -08.12
24 TemnoBoe paBHOBecue. TemnepaTypa u e€ u3MepeHue.
[Ixanbr TeMneparyp
25 Wpeansnsiii ra3 B MKT. OcnoBroe ypaBHenne MKT Eggﬁ;&fgggﬁ};m Afde
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen 11-15.12
26 = KWHETHYECKOW DHEPTUM JBMKCHUS MOJIEKYIL ]r?tI:[I[?sJ'I/I;Ir?wT:(Ii(s%ErOu/IISf0051 le
VYpaBuenue MeHneneeBa-Knanelipona T '
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
18 —22.12
28 TecT no MaTepuaiy NepBOTO IOIYTOIUS
29 N3omporieccel B neanbHOM Ta3e U uX rpadudeckoe bubnmnoreka [JOK
MIPEJCTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTUs TEPMOAUHAMUYECKON CUCTEMBI U 25 _ 2912
30 crocoObI €€ n3meHeHus. KomnyecTBo TemioTsl u ' bubnmnoreka [JOK
pabota. BHyTpeHHsIsl S5HepTrus 0THOATOMHOTO https://m.edsoo.ru/ff0c5952
UJeaIbHOTO Ta3a
31  Buas! Temonepenadn Bubnorexa LIOK
08 _ 12,01 https://m.edsoo.ru/ff0c5c36
32 VY nenpHas TEIIOEMKOCTH BelecTBa. KommdecTso ' bubnmnorexka HOK
TEIUIOTHI NPH Terionepenaye. AnuabaTHbIi nmporecc https://m.edsoo.ru/ff0c5c36
33 [lepBrIii 3aKOH TEPMOAMHAMHUKH U €T0 IPUMEHEHHE K bubmumoreka [JOK
H30IIpoLeccaM 15 _19.01 https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs niporieccoB B mpupoae. Bropoii 3akon ' bubnmnoreka [JOK

34

TEPMOJUHAMUKHA

https://m.edsoo.ru/ff0c6230
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bu6nmmoreka [IOK

35  Ipunanun neiicteus u KI1J[ TerioBoit MammHel 1 99 _26.01 | https://m.edsoo.ru/f0c600a
36  Iuku Kapno u ero KIIJI. Pemenue 3amau 1
37 | Dkosornyeckue npoOIeMbl TEIIOIHEPTETUKH 1 99.01
38 Oo6o06maromuii ypok «MonekymsipHas hu3nka. 1 Oé 02 bubamnoreka HOK
OCHOBBI TEPMOJIUHAMUKH ' https://m.edsoo.ru/ff0c6938
KonTpoJabHas padora Ne2 o temMe «MosekymspHas bubmuorexa [JOK
39 1 _
¢uznka. OCHOBBI TEPMOIMHAMUKI 05 09.02 https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHAeHcanys. Vicnapenue u 1 ' bubnuoreka [JOK
KUIIEHUE https://m.edsoo.ru/ff0c63b6
a1 AOGCOIIOTHAS M OTHOCUTENNbHAS BIAXXKHOCTh BO3yXa. 1 bubnnoreka [JOK
Hacsiennsiit nap https://m.edsoo.ru/ff0c64d8
TBé K . 12 - 16.02
1o | e e e e e | Busorea 10K
P P - A https://m.edsoo.ru/ff0c65f0
KpucTtaibl. COBpeMEHHbIE MaTepHAaIb
43 [1naBnenue u kpucTauU3anus. Y aelbHas TerioTa 1 bubnuorexa [HOK
rtanerus. CyOnmumarnus 26.02 — https://m.edsoo.ru/ff0c6708
01.03 bu6nmoreka [LIOK
44  YpaBHeHHUE TEIIOBOro OanaHca 1 https://m.edso0.ru/ff0c6820
DnekTpu3anus Ten. DIeKTpuueckuil 3apsaa. /Isa Buna bubmuorexa [JOK
45 1 .
BJIEKTPUYECKUX 3apsi0B 04— 07.03 https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUDTIEKTPUKH U TIOTYTIPOBOTHHKH. ' bubnmnoreka [JOK
46 1 _
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii bubmuotexa [JOK
47 . 1
BIIEKTPUYECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4
& 11-15.03
1o | ey ey o | Busmorsa 101
YHEpTO3HIL p ' https://m.edsoo.ru/ff0c6df2
HaANPSDKEHHOCTH
49 Pa6ora cun anexTpoctaruyeckoro nois. [lorenuuarn. 1 182203 bu6muoreka [JOK

Pa3HoCTh mOTEHIIMATIOB

https://m.edsoo.ru/ff0c6f00
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50

[IpOBOAHMKY M TUAIEKTPUKH B FIEKTPOCTATUYECKOM
nosie. J{usnexrpudeckasi mpoHUIIaeMocThb. Pemienne
3aa4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

52

DNEeKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOpa. DHEPIUs
3apsHKEHHOI0 KOHJIeHcaTopa

25-29.03

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

JlaboparopHas pabora Ne2: "l3mepenue
3IEKTPOEMKOCTH KOHAEeHcaTopa'

[IpuHUMI neiCTBAS U IPUMEHEHHE KOHIEHCATOPOB.
DnekTpocTaTHyecKas 3aluTa. 3a3eMIeHrne IpubopoB

01-05.04

55

DNEeKTpUYECKUil TOK, YCIOBUS €r0 CYIIECTBOBAHMUS.
Cuna toka. Hanpsbxenue. ConportuieHue. 3akoH
Owma j1s1 yyacTka 1enu

56

57

58

[TocnenoBarenbHOE, ApALIEIIEHOE, CMEIIIAHHOE
COEIMHEHHE MPOBOAHNKOB. JlabopaTopHasi pa6oTa
Ne3: «M3ydyeHue CMENIaHHOTO COCTUHCHUS
PE3UCTOPOBY

PaboTa 1 MOLTHOCTb 3IEKTPHUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3axon OMa JJ1s IOJIHOM 3IEKTPUUYECKO LIeTIH.
KopoTtkoe 3ambikanue. JlabopaTopHasi padora Neq:
«U3mepenne DJ1C u BHYTPEHHETO CONIPOTUBIICHUS
MCTOYHHKA TOKA»

15-19.04

22 -26.04

bubnnoreka IIOK
https://m.edsoo.ru/ff0c74f0

bubmmoteka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHAs IPOBOJAUMOCTD TBEPABIX METAJIOB.
3aBUCUMOCTb OT TEMIIEPATYPbI COTPOTUBIICHUS
MeTai10B. CBEpXIIPOBOAMMOCTD

60

61

DnexTpuuecKkuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

[TonynpoBoiHUKH, UX COOCTBEHHAs U IPUMECHAs
npooauMocTs. CBoMCTBa p—N-niepexoaa.
[TosynpoBOIHUKOBBIE TPUOOPHI

29.04 -
03.05

06 —10.05

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

35 .
62 oncxrpouiron. Dacxrponnriicras auccownaus, 1 Bu6morera LIOK
P ' p A AT https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
63 DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U 1 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3psal. Monnus. [1nazma https://m.edsoo.ru/ffOc84ae
DneKkTpudecKue mpudopsl U YCTPOMCTBA U UX 13— 17.05
64  1PAKTUYECKOE PUMEHEHHE. [IpaBuna TeXHUKH 1 ' bubnmoreka [JOK
6e3omacHocTH. O000IICHNE TEMBI https://m.edsoo.ru/ff0c86fc
«DIIEKTPOIMHAMUKAY
KontpoJabsHas padora Ne3 no teme
65  «Onexrpocratuka. [I0CTOSHHBIN 2JIEKTPUIECKUI TOK 1 1 bubmorexa LIOK
) ) 20 —24.05 | https://m.edsoo.ru/ff0c8a8a
Toku B pa3nU4HBIX cperax»
66 Hrorosblii TecT o marepuany 10 kiacca 1
bubmnoreka IIOK
67 Hostopenue. Pemenne sanas . 97 3105 https://m.edsoo.ru/ff0c8c56
68 [ToBropenue. O606maromuii ypok mo temam 10 1 ' bubnmnorexka HOK
KJjlacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 4
11 KJIACC
KosmmuectBo
4acoB
Ne
w/n Tema ypoka Hara DJIeKTpPOHHbIEe N (POBbIE
U3y4eHus o0pa3oBaTesibHbIE pecypchl

Bcero
KonTposabubie
padoTsl

IIpakTuyeckue

padoTsl



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

IlocTosTHHBIE MAarHUTEI K UX BBaHMOﬂefICTBI/Ie.

1 MaruuTHO€e noJsie. BEKTOp MarHuTHOM MHIAYKLIUHA bubmorexa LIOK
. ' 01-08.09.  https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKITUH 2003

2 MarauTHO€ 10Jie MPOBOJHUKA ¢ TOKOM. OTIBIT ’ bu6nmmoreka [IOK
Opcrena. BzaumoseiicTBre MpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTopHas padora Nel: «3yuenue bubnmoreka [JOK

3 .

MArHUTHOT'O TOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBUE MarHMTHOTO T10JI Ha IIPOBOJHUK C TOKOM. 11 -15.09.

4 Cuna Amnepa. JlaGoparopHas padora Ne2: 2023 r. bubnnoreka [IOK
«HccnegoBanue IeMCTBUS MOCTOSHHOTO MArHATA HA https://m.edsoo.ru/ff0c9ac0
paMKy ¢ TOKOM»

S sapmwernyto sacrimy, Cuna Topenaa, Pabora i bumorexa LIOK

' ' https://m.edsoo.ru/ff0c9df4
Jlopenma 18 — 22.09.
DIeKTpOMarHuTHas HHIYKIHs. [IoTok BeKkTopa 2023 r.

6 MarHuTHON uHAYKIuu. DJIC nuayknuu. 3akoH
AJIEKTPOMArHUTHOM MHAyKinu dapanes
JlaboparopHas padora Ne3: «VccnenoBanue bubmuorexa [JOK

7 v .

SIBJICHUS 3JICKTPOMArHUTHON MHIYKIIHI)) 25 9900, https://m.edsoo.ru/ff0cal50

3 cavomutyKitm. DHepIA waTHITHORO Mo Karyic 20231 Bubmmorexa LIOK

: https://m.edsoo.ru/ff0ca600
C TOKOM. DJICKTPOMArHUTHOE T0JIe
TexHu4eckue ycTpoicTBa U UX NPUMEHECHUE:
9 MOCTOSIHHBIC MarHUTHI, 3JICKTPOMATHUTBI,
JJICKTPOABUTATEIIb, YCKOPUTEIIN DIIEMEHTAPHBIX 02 - 06.10.
YaCTHULl, UHAYKIMOHHAs [I€Yb 2023 1.

10 O6o6maromuii ypok «MarautTHoe mosie. bubnmoreka [JOK
DJIeKTPOMArHUTHAS WHIYKITHS https://m.edsoo.ru/ff0cab82

11 KourpoabHas padora Nel o teme «MarauTHoe 16 —20.10. bu6nuoreka [IOK
noJjie. DIIEKTPOMAarHUTHAS HHIYKITHS 2023 r. https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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12

CB0OOIHBIE MEXaHUYECKIE KOeOaHusl.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoyieOanwuii. [IpeBpamieHue sHepruu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JladopaTopuast padora Ned: «VcciaenoBanue
3aBHCHMOCTH TEpH0JIa MAIIbIX KojeOaHui Tpy3a Ha
HUTHU OT JUTUHBI HUTH M MacChl TPy3a»

14

Koneb6arenbubiii koHTYp. CBOOOIHBIC
JNIEKTPOMArHUTHBIC KOJIeOaHUs B UACATELHOM
K0J1e0aTeIbHOM KOHTYpPE. AHAJIOTHS MEXKITY
MEXaHHYECKUMH U JJIEKTPOMATHUTHBIMU
KoJIe0aHUsIMHU

23 - 27.10.

2023 1.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

16

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
UACaTHHOM KOJIe0aTeTbHOM KOHTYpe

[IpencraBieHne 0 3aTyXalONIMX KOJICOAHUSX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI.
Pe3onanc. BeIHYXIEeHHBIC 2JIEKTPOMArHUTHBIC
KoJe0aHus

30.10 -
03.11.
2023 r.

bubmuorexa [IOK
https://m.edsoo.ru/ffOch9c4

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

18

[lepemennsblit Tok. CUHYyCOUJANIbHBIN TIEPpEMEHHBIN
TOK. MOITHOCTh NIEPEMEHHOT0 TOKAa. AMIUIUTYIHOE U
JEUCTBYIOIIEE 3HAYEHNE CUJIbI TOKA U HAIIPSKECHUS
Tpancdopmarop. [IponsBocTBo, nepenaya u
noTpeOIeHue IeKTPUIECKOM SHEprun

[EEN

06 —10.11.

2023 1.

bubmmoteka [IOK
https://m.edsoo.ru/ffOchd34

19

yCTpOfICTBO U MPAaKTUYICCKOC ITPUMCHCHUC
QJICKTPHUYCCKOI'0 3BOHKA, rCHEPATOPA ICPEMCHHOI'O
TOKa, JIMHUMN QJICKTpOoIIepcaavd

20

DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpodHeprun. KynbTrypa ucnoab30BaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU

13-17.11.

2023 1.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

21

MexaHnyecKre BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS.
[Tepuoa. CkopocTh pacCIpoCTpaHEHUS U IJTMHA
BOJIHBIL. [lonepeunbie U TPO0JIbHbIE BOIHBI

27.11 -
01.12.
2023 r.

but6mmoreka [IOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

29 3Byk. CkopocTb 3ByKa. ['poMKoCTh 3ByKa. BricoTa bubmuorexa [JOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnmoreka [JOK
ckopocTh. [1Ikana 3JeKTpOMAarHUTHBIX BOJIH 04 — 08.12. https://m.edsoo.ru/ffOccfe0
24 [IpUHLMIILI PAAUOCBA3H U TeleBuaeHus. Passutue 2023 r.
CpPEACTB CBA3MU. Pagnonokanus
o5 KonrpoabHas padora Ne2 o teme «Konebanus u bu6nuoreka [JOK
BOJIHBD» 11 15.12 https://m.edsoo.ru/ffOcc6f8
26 omoportion cpere. Tomeama neroum caera. Ty 20231 Bubmiorexa LIOK
' ' https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHI>E OTpa)KEHHUS CBETA. Bubnmorexa [IOK
27 [TocTpoenue n3o0paxeHUH B IIIOCKOM 3epKaJe. .
https://m.edsoo.ru/ffOcd4e0
Tect 10 MaTepuany NePBOro MOJYroaus 18 —22.12.
2023 1.
28 otpaenme, Tpezemnt yron nommord. Butimorexa LIOK
' https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTopHas padora NeS: «3mepenne bubmuotexa [JOK
MoKa3aTesl MPEIOMIICHHS CTeKIIay. Perienue 3a1aq 25-29.12.  https://m.edsoo.ru/ff0cd67a
g0  Jlumssl Ilocrpoenue M300paKEHUI B JIUH3E. 2023 r. Bubauoreka [IOK
dopmyiia TOHKOMW JIMH3BI. Y BETMYCHHUE JINH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTopHasi padora Ne6: «/ccnenoBanue
CBOWCTB M300paXeHUH B IMH3AX)» 08 —12.01.
gp  Aucnepcns cera. CnoxHEIH cocTaB 6eI0ro cBeTa. 2024 r.
IIBer
33 Wntepdepennus cera. Audpakius cera. bubmuoreka [JOK
JudpakimonHas pemeéTka 15-19.01.  https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [lonsipr3anus ceera 2024 . bubmorexa [IOK
' https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue mpuOOPHI U yCTPOHCTBA U YCIOBUS HX 22 —26.01.
0€30macHOTO MIPUMEHEHUS 2024 1.



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350
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36 ['panuLIBl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. bubmuorexa [JOK
[TocTynaTsl crielManbHONW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aMeJICHHE bubnmoreka [JOK
BPEMEHHU M COKPAIIEHUE JITTHHBI 2001 — https://m.edsoo.ru/ffOcfa42
i 02.02.
o | Ermae pemwl e LR —
HoKos P Y +IHep ' https://m.edsoo.ru/ffOcfc68
39 KonurtpojbHasi padora Ne3 o teme «Onruka. bu6nmoreka [IOK
OCHOBBI CHICIIMATBHON TEOPUU OTHOCHTEIBHOCTH) 05-09.02.  https://m.edsoo.ru/ffOcf6f0
40 Porombr. Dopumyna I[nanka. JHEPrs u MMITYIIHC 2024 r. Bubauoreka [IOK
OTOHA https://m.edsoo.ru/ffOcfel6
¢
a1 OtkpsiTHe U uccaenoBanue Gorodddexra. OmbIThI bubnuotexa [HOK
A.T. CroneroBa 12 -16.02.  https://m.edsoo.ru/ffOcffc4
42 3akonbl poTodpdekra. YpaBuenue DMHIITEHHA 115 2024 r. Bu6nuoreka [IOK
oroaddexra. «Kpachas rpanuia» horodddexra https://m.edsoo.ru/ff0d015e
horoadd p p
43 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnuotexa [HOK
XuMHUECKOE NEHCTBUE CBETA 26.02 — https://m.edsoo.ru/ff0d04a6
TeXHUYECKHE YCTPOMCTBA M MPAKTHYECKOE 01.03.
44  mpumenenue: GoTOdIEMEHT, POTOTATIHK, CONHEUHAS 2024 r.
Oarapesi, CBETOANO/]
45 Pemenue 3amau mo teMe «D1€MEeHTH KBAHTOBOM bubnuoreka [IOK
OITHKN» 04 —07.03.  https://m.edsoo.ru/ff0d0302
46 Monems atoma Tomcona. OmbiThl Pesepdopna 1o 2024 r. Bubnuoreka [IOK
paccesiHuio a-gactuil. [I1anerapuas Mojesb atoMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 Tocrynatet bopa 11 15.03 https://m.edsoo.ru/ff0dOafa
M3nydenue v noriomenue (OTOHOB MPH TIEPEXOJIE 20241,
48 aToMa ¢ OJHOTO YPOBHS SHEPTUU HA Ipyron. Bubl r BH6H_HOTeKa HOK
J— https://m.edsoo.ru/ffOdOafa
o | Eomomelirs o, Bom e B, l8 2203 Buomorea 0K
PHYCKYIAD Y ' 2024 r. https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYUCHUC
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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50

OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pe3epdopna
10 OIIPEJIETIEHUIO COCTaBa paAHOaKTUBHOIO
U3ITy4eHus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CgoiicTBa anbda-, 6era-, raMMa-u31ydeHUsI.
Brnusinue pagnoakTHBHOCTH HA KUBBIC OpPTraHU3MBI

OTkpbITHE IPOTOHA U HEeWTpoHA. M30TONBI. ANba-
pacnaj. DJIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacra.
l'amma-u3nyuenue

OHeprus CBA3U HYKJIOHOB B siJpe. SI€pHbIE peaKLnH.
Snepusliii peakrop. [IpoOnemMsl, nepceKTHBHI,
9KOJIOTMYECKUE aCIEKThI IIEPHON SHEPI€TUKU

OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.
Metoapl HAOMIOACHUS U PETUCTPALTIN
3JeMEHTapHbIX yacTull. OyH1aMeHTaIbHbIE
B3aUMOACHCTBUA. EAMHCTBO M3HUECKOM KapTHHBI
Mupa

Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKUE 3BE3IHI,
IUTAHETHI, UX BUAUMOe nBrkenne. CojlHeUHas
cHcTeMa

56

57

Connue. ConHe4yHast akTUBHOCTh. MICTOUHMK 2HEpruu
CoHIa 1 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IbI
IJIaBHOM MOceA0BaTeNIbHOCTU. BHyTpeHHEee
ctpoenue 38&311. COBpeMEHHBIE MTPEICTABJICHHS O
MIPOUCXO0XKACHUH U 3BoJoIMH COJIHIIA U 3BE3]T

58

Muneunsiii Ilyte — Hama I'anaxtuka. Ilonoxenue u
nexenne Comnuna B ["anaxtuke. I'amakTuku.
UEpHble AbIPHI B sipax rajJakTHK

25—29.03.

2024 r.

01 —05.04.

2024 1.

15-19.04.

2024 r.

22 —26.04.

2024 r.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1356

bubnnoreka IIOK
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyuyeHue.
MeraraiaktTuka

29.04 —
03.05.
2024 r.
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Hepemennsie npo6iieMbl actpoHomuu. Ku3Hb BO

60 . 1
Bcenennon
61 KontpoJjbHas padora Ne4: o teme «1eMEHThI 1
aACTPOHOMHU U aCTPOPUIUKI) 06— 10.05
O6o0maromuii ypok. Poibs ¢Gu3MKK 1 acCTpOHOMUU B 2024 r '
62 9KOHOMHYECKOM, TEXHOJOTHUYECKOM, COIUAILHON U 1
ATHUYECKOU cepax NesITeTbHOCTH YeJIOBEKa
63 HToroBslii TecT 1Mo Matepuany 11 kimacca. 1
O6o0marommuii ypok. Pois ¢pusnueckoii Teopuu B 13 -17.05.
64  (GopMuUpOBaHMH NPEACTABIEHHN O PUIMIECKON 1 2024 r.
KapTHHE MHpa
O6o06maromuii ypox. Mecto pu3n4eckoil KapTHHEI
65 MHpa B 0011IeM Psly COBPEMEHHBIX €CTECTBEHHO- 1
Hay4HbIX IIPEJICTABICHUNA O IPUPOAC 2026 22;1'05'
66 [ToBTOpeHue. MaruutHoe nosje. DIeKTpOMarHUTHAs 1 t
WHTYKITUS
[ToBropenue. Ontrka. OCHOBBI ClIELMAIIBHONW TEOPUU
67 1
OTHOCHUTEIIbHOCTH 27 — 31.05.
gg  Hosropenue. KpantoBas ¢usuka. dnemenTh 1 2024 r. Bubnuoreka [IOK

ACTPOHOMHUHU U aCTpO(I)I/ISI/IKI/I

https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0d1784




