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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOT0 YpOBHS Ha YpPOBHE CpefaHero odimiero oOpasoBanHms pa3zpaboTaHa Ha
OCHOBE TIOJIO)KEHUH W TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON NPOTrPaMMBL,
npencrasieHHbix B ®I'OC COO, a rtaxxke ¢ yduérom QenepanbHON pabodeld mporpaMMmbl BOCIIUTAHHS H
KOHIIENIMHN TIperoaaBanust ydyeOHoro npeamera «du3uka» B 00pazoBaTeNbHBIX OpraHm3anusx Poccuiickoit
Ddenepanuu, peaqu3yroMX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

Copep:xanue mporpaMMbl 1o ¢GuU3MKe HAMpaBiIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeIbHOCTHOrO moaxoxa. Ilporpamma mo ¢usuke coorBercTByer TpeboBanmsim PI'OC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METAaNpPEIMETHBIM pe3yibTaTaM OOy4YeHHS, a TAaKXKE YUUTHIBACT
HEOOXO/JUMOCTh pealM3alliil  MEXIPEIMETHBIX CBA3e (U3UKH C ECTECTBEHHO-HAYYHBIMU YYEOHBIMH
npeaMeramMu. B Hell ompenenstoTcs OCHOBHBIE IIETM W3ydeHHs (U3MKM Ha YpPOBHE CpelHero oOmiero
o0pa3oBaHMs, IJIAHUPYEMBIE pE3yJNbTaThl OCBOCHHS Kypca (DU3HKH: JMYHOCTHBIC, METaNpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[IporpamMma no (pu3uKe BKIFOYAET:

® [UIAHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3MKH Ha 0a30BOM YpOBHE, B TOM YHCJE MPEIMETHBIC

pe3yabTaTHI MO ToZaM 00yUYEeHHS;

e cozaepxxaHue yueOHoro npeaMera «Pu3nkay 1o rojgaM oOydeHusl.

dusnka Kak Hayka 0 HauOoyiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYMAsl B KaUeCTBE YYEOHOro mpeaMera B
LIKOJIE, BHOCUT CYILIECTBEHHBIHN BKJIAJl B CUCTEMY 3HaHUU 00 okpyxatouiem mupe. [IkoapHBINH Kypc pU3NKHU —
CUCTEeMOOOPa3yIOIINiA JIsl €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEIMETOB, MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIexKaT
B OCHOBE IPOIIECCOB U SIBJICHH, U3y4aeMbIX XUMUEH, Ouonoruei, ¢puznyeckoil reorpadueii 1 acCTpOHOMHUEH.
Hcnonb30oBaHWe W aKTUBHOE MpPUMEHEHHE (PU3NYECKUX 3HAHWHA ONpeNeNseT XapakTep M pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TMOIYYEHHUS HOBBIX
MaTepHaJiOB C 3aJaHHBIMH CBOWCTBAMH M Jpyrux. M3ydeHune ¢GU3MKM BHOCHT OCHOBHOM BKJAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00ydaromuxcs, B (POpMUpPOBaHHE YMEHHHW NPUMEHATH
Hay4YHBI METOJI TO3HAHUS NP BBINOJIHEHUN UMU Y4€OHBIX UCCIIEIOBaHUM.

B ocHoBy kypca (u3uKu Uisl YpOBHSI CpeHEro oOuiero oOpa3zoBaHUsS MOJIOKEH Pl UAEH, KOTOpbIe
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ HEW MarepHan Kypca (GU3NKU 00bETUHEH BOKPYT (U3NYECKUX
Teopuil. Beaymum B Kkypce sBnsercs (HOpMUpOBaHHME NPEJCTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTepuH,
BELIECTBE U IOJIE.

Hoesa ecymanumapuzayuu. E€ peanuszanus mpenrnosiaraeT MCIOIb30BaHHE T'YMaHUTAPHOTO MOTEHIMajIa
¢u3nuecKoil HayKH, OCMBICIIEHHE CBSI3M pa3BUTHUA (U3MKM C pa3BUTHEM OOIIECTBa, a Takke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢GuU3uMKkM mpeamnosnaraeT 3HaKOMCTBO C IIMPOKUM KPYrom
TEXHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHNN N3yUYEHHBIX TEOPHUIl M 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEICHHUS 3JEMEHTOB COJAEP)KaHUS, MOCBAMIEHHBIX
HKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHHMKH M TEXHOJIOTHUH, a TaKkxKe
o0CcyXIeHHs TPOOJIeM pallMOHATBFHOTO TPUPOAOTIONH30BAHUS U SKOJIOTUYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpEAHEro OOIIero 0oOpa30BaHHUS SBIISIOTCS
¢dusmdeckue teopun (GOpMHUPOBAHUE TPEICTABICHUNA O CTPYKTYpPE MOCTPOCHHS (DU3NUECKON TEOPHUH, POIH
(GyHIlaMEHTAJIbHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX MPEJCTaBICHUSIX O MpHUpPOJE, TIpaHUIAX
MPUMEHUMOCTH TEOPH, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U MPOLIECCOB).



CucTeMHO-eATeIbHOCTHBIN MOAX0]] B Kypce (PM3UKU pealn3yeTcs Mpex/ie BCero 3a CU€T opraHu3alnuu
HKCIEPUMEHTAIBHOM JIesTeNbHOCTH o0ydarommxcs. [t 6a30Boro ypoBHs Kypca GU3UKU — 3TO UCHOIb30BAHNE
CHCTEMBbI (PPOHTABHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX pabOT, KOTOPBIE B IPOTpaMMe 0
¢u3nke 0ObeAMHEHBI B OOIIMI CIUCOK YYEHUYECKHX MPAKTUYECKUX padoT. BeleneHne B yKa3aHHOM IepeyHe
na0opaTOpHBIX  PabOT, TMPOBOAMMBIX JJS KOHTPOJIE UM OLEHKH, OCYIIECTBIISACTCS  YYaCTHHUKAMH
00pa3oBaTENBHOrO MpoIecca UCXOs U3 OCOOCHHOCTEH MIAaHMPOBAHUS M OCHAIEHUs KabuneTta Qusuku. [Ipu
3TOM oOecneuuBaeTcs OBJaJeHUE OOYy4yaroIIMMHUCS YMEHUSAMH IPOBOJUTh KOCBEHHbBIE H3MEPEHHH,
UCCIIEIOBAaHMsI 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB 110 IPOBEPKE IPEIJIOKEHHBIX
TUIIOTE3.
Bbosblioe BHUMaHME yleNseTcsl PELIeHNIO0 pacuéTHBIX U KaueCTBEHHBIX 3a7au. [Ipu 3ToM 11 pacu€THbIX
3aJa4 IPUOPUTETOM SIBIIIIOTCS 33/a4Ml C SIBHO 3aJlaHHOM (DPM3UYECKON MOEIbIO, MO3BOJIAIONINE MIPHUMEHSTh
M3yUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca, TaK M MHTETPUPYS 3HAHUS U3 Pa3HbIX
pa3genoB. Jlns KavyeCTBEHHBIX 3a/ad MPHOPUTETOM SBIAIOTCA 33aJaHUs Ha OOBSICHEHHE MPOTEKAHUS
(bu3nvecKux SIBICHUH W TPOLIECCOB B OKPY)KAIOIIEH >KM3HHU, TpeOyronme BbIOOpa (GU3NYECKON MOAETH I
CUTYyallUU PAaKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa.
B cootBerctBum ¢ TpedoBanusiMu @I'OC COO k MaTepHaTbHO-TEXHUYECKOMY 00€CIIEUEeHUI0 y4eOHOro
nporecca 6a3oBblil ypoBeHb Kypca (DU3MKH Ha YPOBHE CPEIHEro ooOuiero o0pa3oBaHus JOKEH U3ydyaTbes B
YCIOBUSAX MPEAMETHOro KaOuHeTa (U3MKM MM B YCIOBHSIX HHTEIPUPOBAHHOIO KaOMHETa IpeIMEeTOB
€CTECTBEHHO-HAy4YHOT0 IMKJIA. B kabuHere Gpu3nKu JOIKHO OBITH HEOOX0ANMOE J1abopaTopHOE 000PYIOBAHUE
JUI  BBINIOJIHEHWS YKa3aHHBIX B MporpaMme 10 (u3MKe YYECHHYECKHUX TPAKTHUECKUX paboT U
JEMOHCTPAIMOHHOE 000pYyI0BaHHE.
JleMOoHCTpalmoHHOEe 00O0pyZOBaHUE (HOPMHUPYETCS B COOTBETCTBUM C MPHHIMIIOM MHHUMAIIbHON
JOCTaTOYHOCTH UM OOECIeYMBaeT IIOCTAaHOBKY IEPEUYMCICHHbIX B IporpamMme Mo (U3MKE KIIOYEBbIX
JEeMOHCTpaLUi JJI MCCIEOBAaHUS M3y4aeMbIX SIBICHUH M IPOLECCOB, AIMIMPUUECKUX U (PYyHIAaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHECHUH.
JlaGopatopHoe 00OpymOBaHME [UIl YUYEHMUYECKHUX [paKTHUECKUX paboT ¢opmupyercs B BuUle
TEMaTUYeCKHX KOMIUIEKTOB M oOOecreyuBaeTcs B pacy€re OJHOTO KOMIUIEKTa Ha JBYX OOYYarolIuXcs.
Temarndeckne KOMIUIEKTHI J1TAOOpaTOPHOTO OOOpPYIOBAaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCTIOJIH30BAaHNH aHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHTEIBHBIX CUCTEM B BUJIC
U (POBBIX TAOOPATOPHIl.
OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001I1EM 00pa30BAHUH SBISIOTCSA:
e (opMHUpOBaHHE MHTEpECA M CTPEMIICHHUSI O0YJaIOIUXCs K HAYIHOMY M3YYCHHUIO IPUPOIBI, Pa3BUTHE
WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Da3BUTHE MPEJICTABIECHUH O HAyyHOM MeETOJie MO3HaHHUA U (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIIECHHS K OKPYKAIOUINM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOIO MHUPOBO33PEHHUsI KaK pe3yJbTaTa M3Y4YE€HHUS OCHOB CTPOEHHUS MaTepuH U
(byHIaMEHTaJIbHBIX 3aKOHOB (DH3UKHY;

e (opmMupoBaHHE YMEHUN OOBSICHATH SIBICHHS C HCIOJb30BaHHMEM (PU3MUECKUX 3HAHUN W HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE MPEACTABICHUH O POM (PHU3UKH TSI PAa3BUTHSI APYTHX €CTECTBEHHBIX HAYK, TEXHHUKH
U TEXHOJIOTUM.

JlocTikeHHne 3TuX IieNieil odecreunBaeTcsl pelieHHeM CIeAYIOIUX 3a7ad B Mpoliecce U3ydeHHs Kypca
(¢u3MKK Ha ypOBHE CpeHEro o0IIero 00pa3oBaHUs:

e [puUOOpETeHHE CHUCTEMbl 3HAHUN 00 O0mMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHsX,

BKJIIOYAsi MEXaHUKY, MOJEKYISIPHYIO (U3HKY, IEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY U 3JEMEHTHI
acTpo(hU3HKH;



e (opmupoBaHUE YMEHU MPUMEHSATH TECOPETUICCKHIE 3HAHUS ISl OOBSICHEHHS (PU3UUECKUX SBICHUHA B
MPUPOJIC U ISl IPUHSTHS PAKTUIESCKUX PEIICHUH B TOBCETHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB pPEIICHUs Pa3IUYHBIX 3a7ad C SIBHO 3aJaHHON (pu3MYeckod Mopenblo, 3ajaad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3HMUECKON MOJIENH, aJIeKBATHON YCIIOBHSM 331a4u;

® JIOHMMAaHHC (1)I/I3I/I‘-ICCKI/IX OCHOB U IIPHUHIIMUIIOB HeﬁCTBHﬂ TEXHUYCCKUX YCTPOﬁCTB 1 TEXHOJIOT'MYCCKUX
MIPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPENy;

® OBJIQJICHUE METOJAaMH  CaMOCTOSATEIBHOTO  IUIAHUPOBAHHS W TPOBEICHHUS  (PU3UYECKUX
OKCIICPUMCHTOB, aHaJin3a n HHTCpIIpCTallun HH(bOpMaI_[I/II/I, OIpCACIICHUSA AOCTOBCPHOCTU
MOJTyYEHHOTO PE3ybTaTa;

®  CO3JIaHUE YCIIOBHU ISl pa3BUTHUSI YMEHHI MTPOSKTHO-MCCIIEIOBATEIbCKON, TBOPYECKOMN JICATEIIEHOCTH.

Ha w3yuenue ¢usuku (6a30BBIIi YPOBEHb) Ha YpPOBHE CpeaHero obimiero obpa3zoBaHus oTBoauTCs 136
gacoB: B 10 kiacce — 68 wacoB (2 1yaca B Heeno), B 11 kimacce — 68 gacoB (2 yaca B HEJIEINIO).

[Ipemiaraemserii B nporpamme 1o (U3MKe MepedeHb JTaOOpaTOPHBIX M MPAKTHUYECKHX PadOT sIBISETCA
PEKOMEHJIOBAaHHBIM, YYHTEIb JejaeT BbIOOp MpoBeIAeHHS JTabOpaTOPHBIX pabOT M OMBITOB C YYETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEH 00yJarOIINXCA.

COJEPKAHUE OBYYEHUSA

10 KJIACC

Pa3neu 1. ®dusuka U MeTO/IbI HAYYHOI'O IO3HAHUS

®usuka — Hayka o npupoae. Hayuneie MeTobl IO3HAHUS OKpYKaroUero Mupa. Poib skcriepuMeHTa u
TEOpUHU B IIPOLECCE [TO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (GHU3UYECKUX SBICHUH W mporeccoB. Hayunpie rumore3sl. DHU3MUECKHE 3aKOHBI U
Teopuu. ['paHuLIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINI COOTBETCTBHUSL.

Pone m mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAayuyHOW KapTHHBI MHpa, B NPAKTHUECKOU
NEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AmHanorosble 4 IU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkeHHE. (OTHOCHTENBHOCTh MEXaHMuUecKoro JABuxkeHusa. CucremMa oOTcyéra.
Tpaexropus.

[Tepemerienue, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE MaTephuaTbHON
TOYKH, UX MPOEKIIUH Ha OCU CUCTEMBI KoOpAUHAT. Cl0XKEHNE EPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPSIMOIMHEHHOE NBUXKEHHE. |'paduku 3aBUCHMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHS, MTYyTH U TIEpEMEIICHUSI MaTePUATbHON TOYKUA OT BPEMEHH.

CBoOoaHoe mageHne. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonuHueliHoe nBHKEeHHE. J[BMKEHHME MaTepUaIbHOM TOYKU I0 OKPY>KHOCTH C ITOCTOSIHHOM IIO
MOJIYJI0 CKOpPOCTBIO. YTJIOBas CKOpPOCThb, JHWHEHHas CcKopocThb. Ilepmom w dwactora oOparieHus.
LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuueckue ycTpocTBa M MPAKTHUUECKOE MPUMEHEHHUE: CIUJIOMETP, JBUKEHUE CHAPSAOB, LICTIHBIE U
pEMEHHBIE Mepelayun.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WUTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTHK JBUIKEHUS.

[IpeobOpazoBanue NBMXEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[Tagenuie Ten B BO3IyXe U B Pa3peKEeHHOM ITPOCTPAHCTBE.



Habnronienue aBrxeHus Tena, OpoLIeHHOT0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus cBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHMSI C LIEIbIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOUIEHMSI MEXIY IMYTAMH, IPOHJCHHBIMU TEJIOM 3a IIOCJIENOBATENIbHbIE paBHbIE
MIPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUXKEHUS MIAPUKA B BI3KOU KUJKOCTH.

W3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOocuTenbHOCTH 1'anunes. Ilepssoiii 3akoH HeroToHa. MHEepruanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uiiuu cui. Bropoii 3akon HeroToHa 1711 MatepuaabHOM TOUKH.
Tpernii 3akoH HpIOTOHA [UIs1 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJIb>KEHUSI M cuia TpeHus mnokosd. Koaddumument tpenus. Cuna cOmpoTHUBIICHUS NPU JABWKEHUU Tela B
KUJKOCTHU WM rase.

[TocTynaTensHOE M BpaIIaTEIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpaleHus. [1ineuo cuibl. YciioBust paBHOBECHs TBEPIOTO TeNa.

TexHudeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: TOIIIMIHUKYA, JABUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SBneHue nuHepuuu.

CpaBHeHME Macc B3aUMOJIECHCTBYIOLIUX TEl.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnosxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydenue nBuxeHust Opycka rmo HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPY)KUHE U PE3MHOBOM 00paslle, OT MX
nedopmariiu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MeXaHUKe

Nmnynbc mMaTepuanbHON TOUKHM (Te€la), CUCTEMbl MaTepUabHBIX TO4eK. VIMIylbCc CHIIBI U W3MEHEHUE
HMITyJIbCa Tella. 3aKOH COXpaHEeHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTH CHITBI.

Kunernyeckasi sHeprusi MaTepraibHON TOUKH. Teopema 00 n3MEHEHHN KHHETHYECKOM SHEePTUH.

[lorennmansHas oSHeprusa. [loTeHnuanbHas dSHeprus ymnpyro JaeGOpMHpPOBAHHOW  MPYKUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[loTeHunanbHble U HEMOTEHLUMATbHbIE CUibl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOM 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

Yupyrue u Heynpyrue CTOIKHOBEHHMSL.



TexHnyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOMNEP, NPYKUHHBIM IMUCTOJET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexoa mOTeHIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue CBsi3M pabOThl CHUJIBI C H3MEHEHHMEM MEXaHWYECKOM OHHEpPruu Tejla Ha IpUMepe
PaCTSDKEHUS PE3UHOBOTO XKIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TTOJIOKEHHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPHH M UX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
nsuxenne. uddysus. Xapakrep ABIKEHUS U B3aUMOACHCTBUS YacTHI BemlecTBa. MoJieinu CTpOeHUs ra3os,
KHUJKOCTEH M TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pa3mepsl
Mouekyi. KonunuectBo BemiectBa. [locrossunass ABoraapo.

TemnnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U1€aIbHOTO rasa.
AOcomoTHas Temreparypa Kak Mepa cpelHedl KWHETHYECKOW SHEPTHH TEIUIOBOTO JBWKEHHS YAcCTHIl ras3a.
[lIkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akon JlanbToHa.
W3onpomeccsl B MIeaTbHOM ra3e C IOCTOSHHBIM KOJHYECTBOM BemlecTBa. | 'paduueckoe mpencraBiieHUe
M30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, J0Ka3bIBAIOIIME TUCKPETHOE CTPOCHHE BelecTBa, (oTorpaduu MOJEKyll OpPraHUYeCcCKUX
COCAMHEHHU.

OneIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUIFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

Omnpenenenne Macchl BO3yXa B KJIACCHOI KOMHATe Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI, 1aBJICHUS U
TEMIIEpaTypsl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMH COCTOSTHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmoanHamuueckasi cucreMa. BHyTpeHHss 3Heprus TEpMOJMHAMUYECKOW CHCTEMBI M CHOCOOBI €€
n3MeHeHus. KonuuecTBo TemnoTsl U pabora. BHyTpeHHss 3HEprus OJHOATOMHOIO HJIEAIbHOrO rasza. Bupisl
TEIUIONEpeadt: TEMIONPOBOIHOCTD, KOHBEKIIMSI, N3JIydeHHUE. Y IeNbHasl TEIMII0EMKOCTD BemecTBa. KoanuecTBo
TEIUIOTHI IIPH TEIJIONEpeIaye.

[Tonatue 06 anmabatHOoM mporuecce. [lepBbiif 3akoH TepMoauHaMuKku. [IpuMeHeHHe mepBOro 3aKoHa
TEPMOJUHAMUKH K n3omnponeccam. ['paduueckas uHTeprperanns padboTh rasa.

Bropoii 3akoH TepmonnHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TeruoBbie MamuHbl. [IpuHUUIBL OeicTBUS TemIoBbIX MamuH. [IpeoOpa3oBaHMsl SHEPTUU B TEIIOBBIX
MamuHax. Koaddumument monesnoro neictBusi TerioBoi mammebl. [ukn Kapuo um ero kosdduiment
MOJIE3HOTO AEMCTBUSL. DKOJOTUYECKHE MPOOIEMbl TEINIOHEPTETUKH.



TexHuyeckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHHUE: JBUraTellb BHYTPEHHErOo CropaHusi, ObITOBOM
XOJIOIUIIBHUK, KOHTUITOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH SHEprHM Tella MPU COBEPUICHWH pPabOTHI: BBUIET MPOOKH M3 OYTBUIKH I1OJ
JEWCTBUEM CXKATOTO BO3lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUICOAEMOHCTPALIUA).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemiepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnbIT 10 aguabaTHOMY PaCIIMPEHUIO BO34yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOPaHus, pEaKTUBHOI'O IBUraTelIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yienbHONU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapoobpazoBanue u KoHAeHcanus. Vcnapenue u kumeHue. AOCOMIOTHAS U OTHOCUTENBHAS BJIAXKHOCTh
Bo3ayxa. Hacelmennslid map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KHUIIEHUS OT
JaBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopdHble Tena. AHM30TPONUS CBOMCTB KpucTayioB. JKuukue

kpuctauibl. CoBpeMeHHBbIE MaTepuanbl. [lmaBiieHHe W KpUCTAIM3AalMA. YenbHas TEIUIoTa ILIaBJICHUS.
Cybnumarusi.

VYpaBHeHHE TEIIOBOTO OanaHca.
TexHuueckue yCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP M ICHUXPOMETP, KaJOPUMETD,

TEXHOJIOTHH TMOJy4YE€HUSI COBPEMEHHBIX MaTepUaioB, B TOM YKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npy NoOHM>KEHHOM JIaBICHUM.

CrniocoObl U3MepeHUs BIaXKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTAJLIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. Inexkmpocmamuka

OnexTpuzauus Tea. OIEKTpUYECKHH 3apsa. JlBa BHJa DJIEKTpUUYECKHX 3apanoB. [IpoBogHukwy,
JTUDJIEKTPUKU U MOJTYIPOBOAHMKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOT0 3apsja.

Bsaumopeiicteue 3apsinoB. 3akoH Kynona. TodeuHblil anekTpuuecKui 3apsia. ODJIEKTPUYECKOE IOJIE.
Hanpspk€HHOCTh  BnexkTpuueckoro mnosid.  [IpyHIMn — cynmeprno3unuy — 2JIeKTpUYecKuX noned. JIunum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun snextpoctarnueckoro mosd. Ilorenmuman. PasHocts mnoteHuuanos. [IpoBogHuku u
IUBJIEKTPUKHU B DJIEKTPOCTATHYECKOM MoJie. J(uanexTpuueckas MpoOHUIaeMOCTb.

OnektpoémkocTb. KoHzeHcaTop. DIJIEKTPOEMKOCTh IUIOCKOIO KOHJIEHCATOPA. JHEPIHs 3apsKEHHOTO
KOHJIEHCATOopa.

TexHnueckue  ycTpoicTBa M INPAKTUYECKOE  NPUMEHEHHWE:  JJIEKTPOCKON,  DIIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIA ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M MPUHIUIT ACUCTBUS FIEKTPOMETPA.

B3anMopeicTBre HasneKTPU30BAHHBIX TEIL.

DNEeKTPUUYECKOE T0JIC 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUYECKAas 3alUTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTD 3IEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOpa OT IUIOMIAN IUIACTUH, PACCTOSIHUS MEXIY HUMHU
U JTURJIEKTPUUECKOM MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 3nexkmpuveckuii mok. Toxu 6 paziuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUSI CYLIECTBOBAHMS 3JIEKTPUUYECKOTO Toka. Mcrounuku toka. Cuma Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma Ju1st yyacTka LETu.

DNEeKTPUUECKOE  CONPOTUBJIEHHE. YAEIbHOE  CONpOTHUBIEHUE BemecTBa. llocienoBarenbHoe,
[apajuleIbHOE, CMEIIAHHOE COEAMHEHHNE ITPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoymns—JIenia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTpOABMAKYIAs CHUJIa U BHYTPEHHEE COINPOTHUBIICHUE HCTOYHMKA TOKa. 3akoH OMa Ui MOJHOU
(3amMKHYTOI) 3neKkTprueckoi renu. KopoTkoe 3aMbIkaHHe.

DNEeKTpOHHAs NPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBUCUMOCTb CONPOTHUBIICHHS METAJUIOB OT
Temreparypbl. CBEpXITPOBOJIUMOCTb.

DneKTpuYeCcKuii TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX MTyYKOB.

[MonynpoBonnuku. CoOCTBEHHass W MpPUMECHAs MPOBOJUMOCThH IMOJTYNPOBOAHUKOB. CBoicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M paciuylaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs JAUCCOLUALIMS.
DIeKTponu3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lnazma.

TexHuueckue ycTpoucTBa M MPAKTUUECKOE NPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HICTOYHUKH
TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, SIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS,
BaKYyMHBIH MO, TEPMHUCTOPHI  POTOPE3UCTOPHI, MOTYIPOBOIHUKOBEIN IHO/, TallbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHHUS.

3aBUCHMOCTh COTPOTUBIECHUS UUIUHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAAN TTONEPEYHOTO
CEUEHHs U MaTepuana.

CMenianHO€ COEJUHEHNE TPOBOJHUKOB.

[IpsiMmoe wm3mepeHHne HNeKTpOoABMHKYIIeH cuibl. KopoTkoe 3amblkaHUE TrajlbBaHUYECKOIO 3JIEMEHTA M
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTb COMPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psaa U NpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeamerHbie CBA3U

Nzyuenue kypca ¢usznku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C YUYETOM COIEPIKATEIbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHUKH, OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHbIE C U3yYEHHUEM METOJ0B HAYYHOI'O IMO3HAHUS: SIBJICHUE, HAyYHBIN
¢akT, runoresa, pusnveckasi BeIMUMNHA, 3aKOH, TEOpUsl, HAOJI0IeHUE, IKCIEPUMEHT, MOJIETUPOBAaHUE, MOJIEIb,
U3MEpEeHHe.



Mamemamuxa: pelieHHe CUCTEMBbl YPaBHEHHH, TUHEHHas (QyHKIH, mapadosa, rurnepoosa, ux rpaduku
U CBOKMCTBAa, TPUTOHOMETpPHUYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHTE€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIIUH HA OCH KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

Buonoeusn: mexaHwmueckoe IBM)KEHUE B JKUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpPraHu3MoOB (BUBI TEIUIONEPEIadH, TETJIOBOE PAaBHOBECHUE), DTICKTPUUECKHE SBJICHHUS B )KUBOM MPHUPOIE.

Xumus: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA, MOJSpHas
Macca, TEIUIOBBIE CBOWCTBAa TBEPIBIX TEJ, JXKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE CBOWCTBA METAaJIOB,
AJIEKTPOIUTUYECKAS TUCCOLIUAINS, TATbBAHHUKA.

T'eoepaghus: BIaxXHOCTh BO3IyXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHUE JIBWKCHHWW C HCIOJIb30BAHUEM MEXAHHM3MOB, YYET TPEHHSI B TEXHUKE,
MOJIIIMITHUKY, HCIIOJNB30BAHUE 3aKOHA COXPAHEHUS HUMITYJIbCca B TEXHUKE (pakera, BOAOMET M JpYyTue),
JBUTaTeNlb BHYTPEHHETO CTOpaHMs, MapoBas TypOMHA, OBITOBOW XOJIOMWJIBHUK, KOHAMIIMOHEP, TEXHOJOTHU
MOJyYeHUsI COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE HAHOMATEpPHaJOB, MW  HAHOTEXHOJOIHHU,
AJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHHE  JJIEKTPOIpHOOpOB,  KCEPOKC,  CTPYHWHBIM  NPHUHTED,
AJIEKTPOHATPEBATEIBHBIC TPUOOPHI, STCKTPOOCBETUTEBHBIC TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTrossHHBIE MarHUTHL. B3auMoaencTBue NOCTOSIHHBIX MarHuTOB. MarHutHoe nosie. BeKTop MarHuTHOM
MHAYKIUU. [IpuHUOMn cynepno3uuumyM MarHUTHBIX noJied. JIuHuM MarHutHOW WMHAykuuu. KapTtuHa nuHui
MarHUTHOM MHAYKIMH MOJIS HOCTOSHHBIX MAarHUTOB.

MarnuTHoe Moje NPOBOJHMKA C TOKOM. KapThHa JMHUN MHAYKOUMUW MAarHUTHOTO MOJs JJIMHHOTO
MpSIMOTO TPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO NIPOBOJHHMKA, KaTyIIKM C TOKOM. OmnbIT Opcrena.
B3aumMozeiicTBre MPOBOIHUKOB C TOKOM.

Cuna AMriepa, €€ MOJyJIb U HANpaBJICHUE.

Cuna JlopeHuia, €€ MOyJb U HarpaBiieHue. [[BrkeHre 3apssKeHHON YacTHUIBI B OJTHOPOTHOM MarHUTHOM
nosie. Pabota cuel Jlopenta.

SIBneHue aneKTpoMarHuTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM HMHIYKIMH. DJIEKTPOJBUXKYIIAs
CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOW nHAYKunu Papanes.

BuxpeBoe snekTpuueckoe moise. DIEKTPOABUKYIAs CUJa HHAYKIMU B MNPOBOAHUKE, IBUKYILIEMCS
MOCTYIATENbHO B OJJHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio JleHua.

NHIyKTUBHOCTD. SIBI€HNE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHu4eckne yCTpONCTBA W TPAKTHUECKOE IMPUMEHEHHE: IOCTOSHHBIE MarHHWTHI, JJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPHUTENH 3JIEMEHTAPHBIX YAaCTHI], MHAYKIIMOHHAS T1E€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIMHYMY MHIYKIMYA MarHUTHOTO TOJISL.

B3anmMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHiia Ha MOHBI SJIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON MHAYKITHH.

[IpaBuino JleHna.



3aBHUCHMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.
SIBrieHNE CAaMOMHTYKIINH.

Vuyenuueckuii sxcnepumenm, 1abopamophvie pabomol

I/IsyquHe MArdHuTHOI'O I10JIs1 KaTYLHKI/I C TOKOM.

WccnepoBanue neicTBUSI TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIeHUs 3IE€KTPOMArHUTHOM MHIYKIUU.

Pa3pen 5. Kose6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KOIEOAHUA

KonebarenbHas cucrema. CBoOOAHBIE MeXaHU4ecKkue koaeOanus. 'apmonnueckue konebanus. Ilepuon,
qyacTora, amIuiuTyaa u (asza xoneGanuil. [IpyxuHHBIM MasTHUK. MaremMaTuyecKwii MasTHUK. YpaBHEHHE
rapMOHUYECKUX KosneOanwuii. [IpeBpaiienne sHepruu npu rapMOHMYECKUX KOJICOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOAHHWS B HMJICAUIBHOM KoJeOaTeTbHOM
KOHTYpe. AHAJIOTHS MEX/1y MEXaHUYECKHUMHU U 3JIEKTPOMAarHUTHBIMH Kosebanusmu. @opmyna Tomcona. 3akon
COXPAHEHMs SHEPTUHU B UI€AIbHOM K0JIeOATeIbHOM KOHTYDE.

IIpencraBnenue o 3aryxarolux KojeOaHMsIX. BbIHyXJIeHHble MexaHudeckue kosebanus. Pe3zonanc.
BbIHYX1€HHbIE 3]1I€KTPOMarHUTHbIE KOJIeOaHusl.

Ilepemennbiil Tok. CUHYCOMIAIbHBINA IEPEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOIO TOKA. AMIUINTYTHOE U
JeMCTBYIOIEE 3HAUEHHUE CUIIBI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IIponsBoacTBo, mepenadya U MOTPEOIICHUE SIEKTPUICCKON SHEPTHH. DKOJIOTUYECKHE
PUCKU TpU NPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa HCIONB30BaHMSI AJIEKTPOIHEPTMHU B IIOBCEIHEBHOM
KU3HU.

TexHnyeckue yCTpOHNCTBA M INPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
IIEPEMEHHOTI0 TOKA, JIMHUU IEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeabHON CUCTeMbI (IPYKUHHBIA WIM MaTeMaTHUECKUI MasTHUK).

HaGnronenue 3atyxaronux KoaebaHuii.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUH.

Ha6nronenue pesonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmnorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpsOKEHUS OT BpPEMEHH) JUISl 3JIEKTPOMArHUTHBIX
KoJIe0aHUH.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEAUHEHUH PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH U KOHJEHCATOPA.

Mozenb TMHUY 3JIEKTPOIIEpPEIauH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEpUOAA MaJIbIX KOJI€OaHUM Ipy3a HA HUTU OT JUIMHBI HUTH U Macchl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIETH U3 MOCIIE0BATEIbHO COETMHEHHBIX KOH/IEHCATOPa, KaTyIIKU 1
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJHBI, ycioBusi pacnpocTtpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs W AJUHA
BoJIHBL. [lonepeunslie u mpo1obHbIe BOJIHBL. MHTephepeHus 1 qudpakiius MEXaHUYECKUX BOJIH.

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

ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI W3JIyd€HUS DJJIEKTPOMAarHMTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B nanexkrtpomarHnTtHOM BosHe. CBOWCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
MpesioMIIeHue, Mospu3anus, Tudpaxus, uareppeperus. CKOpoCTh 3IEKTPOMAarHUTHBIX BOJIH.

[[Ixana 351eKTpOMarHuTHBIX BOJH. [IpuMeHeHe 3J1eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBI parOCBA3U U TeNEBUACHUS. Paaronokanus.

DEeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.



TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIBTPa3ByKOBast
JMarHOCTHKA B TEXHUKE U MEULIMHE, padap, paauolnpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOIOIBHBIX BOJH.

Konebmomeecs: Teno Kak HCTOYHHK 3BYKA.

HaGmoienne oTpaskeHus U IpeIOMIICHUS MEXaHUIECKUX BOJIH.

Habmonenue unrepdepeHunu u AUPpakiuy MEXaHU4eCKuX BOJIH.

3BYKOBOM pe30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnepoBanue CBOWCTB  AJIEKTPOMATHUTHBIX — BOJIH:  OTPaXXE€HUE, MPEIOMIICHHE, TOJIsIpU3alus,
mdpakus, tHTephEpeHIIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpssMmonMHENHOE pacpOCTPAHEHUE CBETAa B OJHOPOAHOM cpene. JIyu cera.
TodeuHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MpeIoMIICHHUS cBeTa. AOCONIOTHBIN mMokazaTenpb npenomieHud. [lomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil yroi MojaHOro BHyTPEHHET0 OTPaKEHHUS.

Hucnepcus ceeta. CrnoxkHbIil cocTaB Oesoro cBera. LIBer.

Cobuparone 1 pacceuBaroliye JUH3bL. ToHKas JnuH3a. DOKYCHOE pacCTOSHHUE U OINTHYECKas cuia
TOoHKOM JsnH3bl. [locTpoeHne n300pakeHHil B coOMparolMX M pacceuBarolMX JuH3aX. Dopmysia TOHKOM
JIMH3BI. YBEeIUYEHHE, JaBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Wutepdepennus cBera. KorepeHTHbIE HCTOYHHMKH. YCIOBHS HaONIOJIEHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakmus ceera. JudpakuronHas pemérka. YciaoBue HAOMIOACHHS TIAaBHBIX MaKCUMYMOB IpH
MaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha TUPPAKIIUOHHYIO PEHIETKY.

[lonsipuszanus ceera.

TexHu4ecKkne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: OYKH, JIyma, (oroammapar, MPOCKIIMOHHBIHN
amnmapar, MUKpPOCKOTI, TeJIECKOI, BOJIOKOHHASI ONITHUKA, TU(PAKIIMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEITHOE pacpocTpaHeHue, OTpaKeHHe U mpesioMmiieHre cBeta. OnTuyeckue npuoopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeTOBOA.

HccnenoBanme cBOWCTB N300paKeHHId B THH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmtonenue nnrepdepeHnnu caera.

HaGmronenue aqudpakuuu cera.

Hab6mronenue aqucnepcun certa.

[Tony4yenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tonydenue cnekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PELIETKY.

Habmoienne nonsipusanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanune cBOWCTB 300paKeHHI B TUH3aX.

HaGmronenue aqucnepcun certa.

Pa3zpnen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEJIBHOCTH



['panunbl  OpPUMEHUMOCTH  KjacCM4Yeckol  MexaHuku. [loctymaTel  chnemuaibHOW — TEOPHUH
OTHOCUTENIbHOCTU: WHBAapHUAHTHOCTh MOJYJSl CKOPOCTHM CBETa B BaKyyme, MNPHHIMII OTHOCHUTEIbHOCTH
DOWHIITEWHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13bp Macchbl C 3HEPTUEN U UMITYJICOM PEISATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®dotonbl. opmyna [Tnanka cBsi3u SHEprHH POTOHA C €T0 YACTOTON. DHEPTHUS K UMITYJIbC (POTOHA.
OtkpeiTue u uccnepoBanue Gorordpdexra. Onbitel A. I'. Cronerosa. 3akonsl GpoTodddexra. YpaBHeHHE
Ouinmreitna s Gotodddexra. «KpacHas rpanuna» horodddexra.
Hasnenue ceera. Onwitsl [1. H. JleOenena.
XUMHYECKOE IEHCTBUE CBETA.
Texnuyeckue ycTpoWCTBa U MpaKTUUYECKOe MpUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COJHEUHAS
Oarapesi, CBETOAUO.
Jlemoncmpayuu
®oTo3deKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHEro GoTodddekra.
Cseroauos.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccessHuro o -uactuil. [lnanerapHas Moaens aToma.
[Tocrynatel bopa. U3nydenue u mornomeHue (OTOHOB MpHU MEPEX0/e aToMa C OJHOTO YPOBHSI SHEPruu Ha
npyroit. Buasl ciektpoB. CrieKTp ypoBHEW SHEPrUH aToMa BOJOPO/Ia.
BonnoBsrle cBoiicTBa yactuil. Bonnsl e bpoiinsa. KopmyckyaspHO-BOIHOBOM Tyamu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.
TexHuuyeckne ycTpolcTBa U MPaKTUYECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHalu3 (CIEKTPOCKOIT), Jlaszep,
KBAaHTOBBIN KOMITBIOTEP.
Jlemoncmpayuu
Mopens onbiTa Pesepdopra.
Omnpenenenve ATMHBI BOJHBI JIa3epa.
Habmtoienne nuHeHvaThIX CIeKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
Hab6mronenue nuHeiyaToro crekTpa.
Tema 3. Amomnoe saopo
OKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOoeHHs sapa. OTKpHITHE PaarMOaKTHBHOCTH. OTIBITHI
Pesepdopna mo ompeneneHuro cocraBa paguloakTUBHOro wu3mydeHus. CoiictBa anb(da-, Oera-, ramma-
U3NydeHus. BiusiHue pairioakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.
OTtkpeiTHe TIpOoTOHA W HelTpoHa. Hykmonnas mopens snapa [eiizenOepra—MBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3oTomns!.
Anwpa-pacnajg. DNeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnaj. ['aMma-uznydenne. 3aKoH paJuoaKTUBHOTO
pacnana.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
Anepusle peakunu. JleneHre U CUHTE3 SAEp.

SAnepusiii  peaktop. TepmosiaepHblii cunTe3. [IpoOiemMbl W MEPCHEKTUBBI SIAEPHOW SHEPreTHUKU.
DKOJIOTHYECKHE aCMEeKThI s,IEpPHON IHEPTeTHKH.



DJieMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.

MeTop1 HaOJIIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIC B3aUMOACHCTBH. EAMHCTBO (DM3nUecKoil KapTHHBI MHpa.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUWE: JTO3UMETP, Kamepa BuiibCoHa, sAEpHBII
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TunK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMHH M ACTPOPU3UKHU

Oranel pa3BUTUs acTpoHOMUU. [IpukitaqHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3b], IUTAHETHI, HX BUAUMOE JABIKEHHE.

Conneunas cucrema.

Connue. ConHeuHas akTtuBHOCTh. Mcrounumk sHeprum CosHua M 3BE34. 3BE31BI, MX OCHOBHBIC
XapaKTepUCTUKU. J[MarpaMMa «CIEKTPaJIbHBIM KJIacC — CBETUMOCTbY». 3BE3/bI INIABHOM IOCIEA0BATEIbHOCTH.
3aBUCUMOCTD «Macca — CBETUMOCTb» Ul 3BE3]l TJIaBHOM IOCIIEI0BATEIbHOCTH. BHYTpeHHEee CTpoeHue 3BE3N.
CoBpeMeHHBbIE IPEACTABIECHUS O IPOUCXOXKACHUN U 3BoJronnu CoslHLA U 3BE311. DTalbl KU3HU 3BE3 L.

Mneunsiii Ilyte — Hama [Manaktuka. [lonoxxenue n npuxenue Connua B [amakTtuke. THUIBI ranakTHK.
Panuoranaxktuku 1 kBazapsl. YEpHbIE IBIPHI B sIpax rajlakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06mna. Pazoeranue ramaktuk. Teopust Bonbmoro B3peiBa.
PennkroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HaGnroneHuss HEBOOPY)KEHHBIM IJIa30M C  HCIOJB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OIpeJIeNIeHUs] TOJOXKEHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJIyILIApUS U IPKUE 3BE3BI.

Hab6mronenus B reneckon Jlynsl, raner, Maeunoro Ilytu.

O0o01maruiee NoBTOPEHNE

Ponb ¢u3uKu ¥ acCTpPOHOMUHU B SKOHOMMYECKOM, TEXHOJIOIMUECKOM, COLMATbHOW U 3TUYECKOU cdepax
JesTeIbHOCTH YeI0BeKa, POjb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOH Hay4HOH KapTHHE MHpa, POJIb
¢usnyeckoil Teopuu B (GopMUPOBAHMM TpEACTaBICHUN O (puU3MUecCKOW KapTHHE MHpa, MECTO (U3UYECKOI
KapTUHBI MUPA B OOIIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUN O IPUPO/IE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usznku 6a30BOro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C YYETOM COJEPIKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpadpuu v TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamus, CBSI3aHHbIE C U3yYEHHUEM METOJ0B HAYYHOI'O IMO3HAHUS: SIBJIICHUE, HAyYHBIN
¢akT, runoresa, pusnveckasi BeIMUNHA, 3aKOH, TEOpUsl, HAOJI0IeHUE, IKCIEPUMEHT, MOJIETUPOBAaHUE, MOJIEIb,
U3MEpEHHE.

Mamemamuka: pelieHHEe CHUCTEMBbl ypaBHEHHMH, TPUTOHOMETpHYECKHE (DYHKIMH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI M UX MPOEKIUU HA OCH KOOPAMHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIC OJIEMEHTApHBIX (YHKUUH, MpHU3HAKK T1OA00US TpPEyroJbHHUKOB,
ompeeseHue TUTOMAAN TUIOCKUX (uryp n 00bEéma Ted.

buonocus: snekrpudeckue sBIEHUS B KUBOM MpHpojne, KojebaTeabHble JBHKEHUS B JKUBOU MPHUPOJE,
ONITUYECKUE SIBJICHUSI B )KUBOM NMPUPOE, AeHCTBHE pauallii Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.



I'eoepaghus: MarHUTHBIE MOJIIOCA 3€MJIH, 3aJI€KH MAarHUTHBIX pyJ, GOTOCHEMKA 36MHOM IOBEPXHOCTH,
IIPEICKA3aHUE 3EMIIETPSICCHUM.

Texnonocus: TUHUU DIIEKTPOIEPEIay, FEHEPATOP IIEPEMEHHOI0 TOKA, HIEKTPOJBUraTel b, NHIYKIIMOHHAS
nedb, panap, paJAdONpPUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meub, NPOEKUMOHHBIA ammapar,
BOJIOKOHHAsI OIITHKA, COJTHEYHas OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBLI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenue yueOHoro nipeamera «Pu3rKa» Ha YpOBHE CpeIHEero o011ero oopazoBanusi (0a30BbIid YPOBEHb )
JOJDKHO  OOCCIeYUTh  JOCTIDKEHUE  CICAYIONIMX JIMYHOCTHBIX, METAlpeIMETHBIX W  TMPEIMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3ynabTaThl OCBOEHUS ydyeOHOro mpeamera «®dusuka» IOJKHBI OTpa)xaTb TOTOBHOCTh U
CIOCOOHOCTh O0OYyYaroIIMUXCsl PYKOBOJICTBOBATbCS C(OPMHUPOBAHHOW BHYTPEHHEM NO3MLKMEH JHMYHOCTH,
CHUCTEMOW  LIEHHOCTHBIX  OpHMEHTAallMi, MO3UTHUBHBIX BHYTPEHHUX  YOEXJEHUH, COOTBETCTBYIOILUX
TPaIULMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBa, PAaCIIMPEHUE KU3HEHHOTO OIbITA U OIbITA IS TeIbHOCTH
B IIPOIIECCE pealn3allii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIHLHON IS TEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

Cc(OPMHPOBAHHOCTh TPAXKIAHCKOW IMO3UIMH OOYYAIOUIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOTO 00I1IECTBA;

IPUHATHE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEJIBHOCTh B MHTEpPECAX I'PaKIaHCKOro OOIeCTBa, y4acTBOBATh B
CaMOYIIpaBJI€HUH B 00pa30BaTe/IbHONW OpraHu3aluiy;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIbHBIMM HMHCTUTYTAMHU B COOTBETCTBMUM C HUX (DYHKIMAMH U
Ha3HA4YEHUEM;

TOTOBHOCTH K TYMaHHUTApHOH U BOJIOHTEPCKOM NIEATETHHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TIOCTHKEHUSM POCCHICKHUX YUEHBIX B 00JIaCTH
(bU3MKU ¥ TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJI€ B JICSITEIbHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAs dCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIECTO (hHU3HUECKON
HayKe;

5) TPy/A0BOTO BOCIUTAHUS

MHTEpEC K pa3InYHbIM chepam mpodeccuoHaTbHON AEATEIIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (GU3UKOM 1
TEXHUKOH, yMEHHE COBeplIaTh OCO3HAHHBIM BHIOOp Oyaymied mpodeccuu M pearu3oBbIBaTH COOCTBEHHBIE
KU3HCHHBIC TUTAaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHMIO U caMO00pa30BaHUIO B 00JacTH (PU3UKU Ha MPOTKECHUU
BCEH KHU3HU,

6) 3K0JIOrHYecKOro BOCIUTAHMS:



C(POPMHUPOBAHHOCTb 3KOJIOIMUYECKON KYyJIbTYPhI, OCO3HAHUE IJIOOATBHOTO XapakTepa 3KOJOIMYECKHX
npo0em;

IJIAHUPOBAHUE M OCYILIECTBICHHWE JEHUCTBUM B OKPYXaIOWIEH Cpelc Ha OCHOBE 3HAHUA LEJeH
YCTOMYMBOI'O pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEeHKEe ONBITA AEATEIbHOCTH SKOJIOTMYECKON HAIPABICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUM 110
¢busuke;

7) HEHHOCTH HAYYHOTO MIO3HAHMS:

C()OPMHUPOBAHHOCTE ~ MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pPa3BUTHUSA
¢bu3nyeckoil Hayku;

OCO3HaHME LIEHHOCTH Hay4YHOU J1eATEIbHOCTH, TOTOBHOCTh B MpOLIECCEe U3YUEeHUs (PU3UKU OCYIIECTBIISTh
IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO NE€ATEIBHOCTD HHANBUIYAIBHO U B IPYIIIIE.

METANPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe A1eiCTBUS
ba3oBrble JJornyeckne aelcCTBUSA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIISITh 1NN NEATeIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU UX TOCTUKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH M IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SBIICHUSX;

pa3pabareiBaTh IIaH pPEIICHUS NPOOJIEMbI ¢ YYETOM aHAlM3a UMEIONIMXCS MaTepUATbHBIX U
HEMaTEPHUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ACSATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM, OLEHUBATh PUCKHU
IOCJIEJICTBUH NEATCIBHOCTH;

KOOPJIUHHUPOBATh U BBHIMOJIHATH pabOTy B YCIOBHUSX PEaTbHOT0, BUPTYaTbHOTO M KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaenoBareibCKue AeiCTBHS.

BJIQJIETh HAYYHON TEPMHHOJIOTUEH, KIIFOUEBBIMU MMOHATUSIMHU M METOJIaMU (DU3UIECKOM HAYKH;

BJIQJIETh HABBIKAMHM YYEOHO-HMCCIEAOBATEIIbCKON M TMPOEKTHOM JEATENHHOCTH B 00JacTH (PU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIOMCKY METOJOB pEIICHHS 3adad (PU3UUECKOro
COZIEp)KAHUS, TPUMEHEHUIO PA3JIMYHBIX METOI0B MO3HAHMUS;

BIIQ/IETh BUJIaMU JIEATEIBHOCTH T10 MOJYYE€HHI0 HOBOTO 3HAHUS, €T0 HHTEPIpPETAIluH, MpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX CHUTYAIMSAX, B TOM YHCIE MPH CO3/IaHUU y4EOHBIX MPOEKTOB B 00JIACTH
buzuku;

BBISIBJIATh PUYMHHO-CIIEACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3ajJady, BBIABUTaTh THUIOTE3Yy €€
pelIeHNs, HaXOAUTh APTYMEHTHI ISl IOKA3aTeJIbCTBA CBOMX YTBEPKICHUM, 3aaBaTh NapaMeTpPbl U KPUTEPUU
peLICHHUS;

AHAJM3UPOBATh TIOJIYYECHHBIE B XOJE PEIICHUS 3aJadyd pPe3yibTaTbl, KPUTUYECKU OIIEHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSAX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 33a4l B 00pa30BaTEeNbHON AESITETLHOCTH, B TOM YHCIE MPH
W3Y4YCHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a41, TOTYCKAIOIINE aThbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:



BJIaJIETh HABBIKAMH TTOy4YeHUSI HHGOpMAIMH (HU3UIECKOTO COJCPKAHUS M3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEITFHO OCYIIECTBIISITh IMIOMCK, aHAIHM3, CHCTEMAaTU3aIIUI0 U UHTEPIPETANNIO HHPOPMAIIMN PA3ITAIHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

OILICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpPEACTBA WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTUH B PEIICHUHN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTraHM3AIMOHHBIX 3a7a4 C COONIOJCHHEM TpeOOBaHUI 3PrOHOMHKH,
TEXHUKA O€30MacHOCTH, THTUEHBI, pPECypcoCOEpeKEeHHs, MPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€301MacHOCTH;

CO3llaBaTh TEKCThl (PH3MUYECKOTO COJEP)KaHHs B pa3IUYHBIX ¢dopmarax ¢ Y4ETOM Ha3HAYCHUS
WHGOPMAIIMY U LIEIEBOH ayIUTOPHH, BEIOUpPAst ONTUMAIIbHYIO ()OPMY TIPECTABICHHS U BU3yaIH3allHH.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILECTBISATH OOLIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MIOHMMATbh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ UHIAUBHIyalbHOIN paboThI;

BbIOMpPATh TEMaTUKy U METO/bl COBMECTHBIX JEHCTBUH € Yy4€TOM OOIIMX HMHTEPECOB M BO3MOKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IPUHUMATh L€ COBMECTHOM J[1€ATEIbHOCTH, OPraHMW30BbIBaTh U KOOPAMHUPOBATH JEUCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIAH JCHCTBUM, pacnpenenarb poju ¢ y4ETOM MHEHUH yYaCTHUKOB, O0OCYXIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO0 BKJIAJa M KaXJOT0 Yy4YyaCTHHMKAa KOMaHAbl B OOIIMH pe3yiabTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

IpesaraTb HOBBIE IIPOEKTHI, OLEHUBATh UAECHU C NO3ULUN HOBHU3HBI, OPUTMHAJIBHOCTHU, IPAKTHUYECKOU
3HAYUMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3JIMYHbBIX CUTYALMSIX, IPOSBIISTH TBOPUYECTBO
U BOOOpakeHHe, ObITh HHUIIMATUBHBIM.

PeryisitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanusi:
CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTH (U3MKU U aCTPOHOMHH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUs PACUETHBIX M KAueCTBEHHBIX 3a7ad, IUIAH BBINOJIHEHHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHU];
JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM;
paciupsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;
JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHHUBATh PUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULIMU B 001acTH (PU3UKH, MOCTOSHHO MOBBIIIATH
CBOI 00pa3oBaTeNbHBIN U KYJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTH, OLICHMBAThb COOTBETCTBUE
PE3YJIBTATOB LIEIAM;
BJIa/IETh HAaBbIKAaMHM I[103HABaTEIbHOM pe(dieKCMM Kak OCO3HaHUS COBEpIIAeMbIX JEUCTBUHA U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHUI;
UCIOJIb30BaTh MPUEMBI peIeKCUU 711 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIIBHOCTH;



NPUHUMATH ce0s1, MOHUMAst CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI M APTYMEHTBI IPYTUX TPU aHAITU3E PE3y/IbTAaTOB JCSTEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mponecce mocTHKeHHS JTMYHOCTHBIX PE3YyJlIbTaTOB OCBOEHUS IMPOrpaMMbl MO (HU3MKE I YPOBHS
cpemHero ooOmero o0pa3oBaHUs Y OOYYArOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIM HHTEIUIICKT,
IpeANOJIararoIuii chOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE, BHICTh
HAIpPaBJICHUS Pa3BUTHsI COOCTBECHHOM IMOIIMOHAIBHOU Cepbl, ObITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBaHKs, BKIIOYAIOIIET0 CAMOKOHTpPOJb, YMCHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aJaNTHPOBAThCS K IMOIMOHAIBHBIM HM3MEHEHUSM M TPOSBISATH T'MOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHyTpeHHefI MOTUBaALlUU, BKJIIO‘IaIOH.[Cﬁ CTPECMJICHUC K HOOCTHXXCHUIO LCIN U YCIICXY, OITHMU3M,
HWHUIUATUBHOCTb, YMCHUC [[eflCTBOBaTL HUCXoada u3 CBOUX BO3MO)KHOCT€I>1;

OMIIaTUH, BKHIO‘-IaIOH_[eI\/JI CHOCOGHOCTB INOHUMATb S3MOIHNOHAJIIBHOC COCTOAHUC APYIUX, YUUTBIBATH €ro
[IPU OCYIIECTBICHUHU OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKMBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHUS C APYTHMH JIIOJbMH,
3a00THTHCSI, IPOSIBISTH HHTEPEC U pa3peraTh KOHPIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kjacce npeameTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TpUMEpax pojiab U MecTo (GU3UKH B (HOPMHPOBAHHHM COBPEMEHHOH Hay4dHOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTH, B TPAKTUYECKOH JeATeIbHOCTH JIIO/ICH;

YYUTBHIBATh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: MarepualibHas TO4YKa,
WHEepLIMaIbHaAs CUCTeMa OTCYETa, aO0CONIOTHO TBEPIOE TeNo, HAealbHBIA ra3, MOJENU CTPOSHUS TIa30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUYESCKUH 3apsii IPH pelieHnu GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChI) U OOBICHATH WX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KUHETUYECKOM TEOPUH CTPOCHHS BEIIeCTBA M DJIGKTPOJWHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIXKEHHE, CBOOOTHOE TIAaZICHUE TN, IBMKEHUE 110 OKPY>KHOCTH, HHEPIIHS,
B3auMoeiicTBue Tei, nuddys3us, OpOyHOBCKOE IBIKEHHUE, CTPOCHHUE KHAKOCTEH M TBEPABIX TeJl, U3MEHEHNE
o0BEMa Tenm mpH HarpeBaHWM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHJIEHCAIs, MIIaBJICHUE,
KpUCTAJUIN3aLUsl, KUTIEHUE, BIAXKHOCTh BO3/lyXa, MOBBIIIEHUE JIABJICHUS T'a3a MPU €r0 HarpeBaHUU B 3aKPHITOM
COCYJIE, CBSI3b MEX]y NapamMeTpamH COCTOSHMS Ta3a B U30Ipolleccax, 3JIEKTpU3alMs Tel, B3aUMOJCHCTBHE
3aps/ioB;

OMHUCHIBATh MEXAHWYECKOE JIBIDKCHHE, UCIONb3ysl (PU3MUECKHE BEIWYUHBI: KOOpAWHATa, TYTh,
nepeMelIeHe, CKOpPOCTh, YCKOpEHHEe, Macca Tella, Cujla, HMIYJbC Tella, KUHETHYecKas »Heprus,
MOTEHITMAbHAS DHEPTUs, MeXaHW4eckas paboTa, MeXaHW4YecKass MOIIMHOCTh, TPH OINHUCAHWH TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIOIB3YEMBIX BEIUYHH, X 0003HAYCHUS W €IUHUIIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

OMKCHIBATh W3YYCHHBIE TEIUIOBbIE CBOWMCTBA TEN U TEIJIOBBIC SBIICHHUS, HWCIONB3Yys (Qu3ndeckue
BEJIMYUHBI: JIaBJICHUE Ta3a, TEMIEpATypa, CPEAHssT KUHETUUECKask YIHEPTUs XaOTUUECKOr0 JBUKEHUS MOJIEKYII,
CpeIHEKBaapaTUYHasl CKOPOCTh MOJEKYJ, KOJIUYEeCTBO TEIJIOTHI, BHYTPEHHSS JSHeprus, pabora rasa,
KO2(DPUITMEHT TTOJIE3HOTO ACHCTBUS TETUIOBOTO JBUTATEISI; TPH ONMMCAHUH MPABMIHBHO TPAKTOBATh (PU3HUECKHUI
CMBICIT UCIIOJIb3YEMBIX BEJIUYHMH, UX O0003HAYEHUS W CIUHHIIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(HDUBUYECKYIO BETUYHHY C JPYTUMHU BEITMYHHAM;

OMHCHIBATh W3YYCHHBIC JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJICKTPUYECKHE SBJICHHS (TIPOIECCHI),
WCTIONB3Ys (pU3WUecKre BETUYHHBI: JJICKTPUUECKHH 3apsjl, SJEKTPUUYECKOE IOJe, HAMPsSKEHHOCTH OIS,



MOTEHITMA], Pa3HOCTh TOTCHIIMAIOB, TMPU ONHWCAHWHM TPABWIBHO TPAKTOBaTh (PU3MYECKHH CMBICTT
WCIIONB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W CIUHHMIIBI, YKa3blBaTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIIMUYUHAMUY;

aHAITM3UPOBATh (DU3UYECKHUE TIPOIECCHl U SBJICHHUS, UCTIOIB3Ys (PU3MUECKHUE 3aKOHBI M TIPUHIIUIIBI: 3aKOH
BcemupHoro tiarorenus, [, II u III 3akoHsl HbrOTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPrUH, 3aKOH
COXpaHEHUs UMIYJbCa, IPUHLHUI CYNIEPIO3ULIUN CUJI, TPUHIIUIT PABHOIIPABUS MHEPLIMAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUSI BEIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIAHEH KMHETHYECKOMN
SHEPTHUH TEIUIOBOTO JBMXKCHHS MOJICKYJ ¢ aOCOIIOTHON TeMIlepaTypol, MepPBbIi 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXpaHEHUs JICKTPUUECKOTO 3apsaa, 3aKkoH KynoHa, mpu 3TOM pa3iaudarh CIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BBIPAKCHHUE M YCIOBHS (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TIPHUHIIMITBI JICHCTBUS MAIlIWH, TPUOOPOB M TEXHHUUYECKUX YCTPOMCTB; pa3inyarh
YCIIOBUS UX 0€30MaCHOT'O UCTIOIB30BaHUS B TIOBCETHEBHOM JKU3HH,

BBITIOJHATH 3KCIIEPUMEHTBI TI0 UCCIICTOBAHUIO (PU3UYCCKUX SIBICHUH M MPOIECCOB C HMCIOIH30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEpPEHUH, mpu 3ToM (OpMyIHpoBaTh MHpobieMy/3asady M THIOTEe3y y4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYIOBaHMUSI, IPOBOJUTH OMBIT U (POPMYIHPOBATH
BBIBOJIbI;

OCYIIECTBISTh MpPsIMbIE W KOCBEHHbIE HM3MEPEHUs (PU3UYECKHX BEIUYHMH, IPH 3TOM BHIOUpAThH
ONTUMAJIBHBINA CITOCO0 M3MEPEHHMS M KCTIOJB30BaTh M3BECTHBIE METOIBI OIICHKH MOTPEITHOCTCH U3MEPECHHMIA;

HCCJICIOBATh 3aBUCUMOCTH MEXY (PU3NUCCKUMU BEIIMYMHAMHE C HCIIOJIB30BAHUEM IPSIMBIX H3MEPCHHUIA,
MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUECKUX
BEJIMYUH B BUJIC TAOJIHI] U TPaUKOB, JIe]aTh BRIBOJBI IO pE3yJIbTaTaM MCCIICI0BAHMUS;

coOmroaTh TpaBwia O€30MacHOr0 TpyAa MpPH MPOBEICHUU HCCISAOBAaHUNW B paMKax y4eOHOTO
AKCIIEPUMEHTa, Y4eOHO-HUCCIIEeIOBATENIbCKON U MPOEKTHOU JIEATENHHOCTH C UCHOJIB30BAHUEM HM3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYTIOBAHMUS;

pemats pacuéTHbIe 33aJa4M C SBHO 33aJaHHON (DU3MUECKON MOJIENbI0, UCIONIb3ys (PU3NUecKHe 3aKOHbI U
MPUHIIMIIBI, HA OCHOBE aHajn3a yCIOBHS 3aJaud BBIOMpATh (U3MUYECKYI0 MOJIENb, BBIACNATH (pu3nueckue
BEJIMYUHBI U (OPMYJbl, HEOOXOAMMBIE ISl €€ pElIeHHUs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJTYYEHHOTO 3HaUeHUs (PU3NYECKON BEITUUHHBI,

pelmarh KaueCTBEHHBIEC 33/1a4d: BBICTPAWBAThH JIOTUYECKH HEMPOTHBOPEUYMBYIO IEMOYKY PACCYKICHHH C
OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIIOJIB30BaTh MIPU PEIICHUH YUYEeOHBIX 3a7]a4 COBPEeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA,
CTPYKTYpUPOBAHHUS, HWHTEPIpPETAllMd M TpeACTaBIeHUS Y4eOHOW M HaydyHO-TIONMYJSpHOW UHGOpMaIUHy,
MOJIYYEHHOU U3 pa3NUYHBIX HCTOYHUKOB, KPUTUUYECKU aHAIM3UPOBATH MOIy4aeMyIo HH(OPMAIIUIO;

MPUBOJUTh TPHUMEPHl BKJIa/a POCCHHUCKUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOIB30BaTh TEOPETUYECKHE 3HaHUS 10 (U3MKEe B TIOBCEJHEBHOW JKM3HU IS OOECTeUeHUs
0€30MacHOCTH TPH OOpaIllEeHWH C MPUOOpPAMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JIJISI COXPAHEHHS 3JI0POBBS U
COOJTI0JIEHUST HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYIKaIOIIEH Cpejie;

paboTaTth B TPyNIE C BBIMOJHECHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TUIAHHUPOBATH PabOTy TPYIIIHI,
paIoOHaTIbHO paCHpelessaTh OO0S3aHHOCTH W IUIAHUPOBATH JAEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIHSX,
a/ICKBATHO OIICHUBATh BKJIAJ] KaXJI0T0 U3 YYACTHUKOB TPYIIHI B PEIICHUE PACCMAaTPUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha TPHUMEpPAX POJb U MecTo (Pu3nku B (OPMHPOBAHUM COBPEMEHHON HAYYHOU
KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHMW, B MPAKTHYECKOW NIESITEIBbHOCTH JIFOMIEH,
[IETIOCTHOCTh U €IMHCTBO (PU3MUECKOU KapTHUHBI MUPA;



YUUTBHIBaTh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIEJICH: TOUEUHBINA AIIEKTPUUYECKUI 3aps/,
Jy4 CBETa, TOYEYHBIH HCTOYHHK CBETa, SJAEpHas MOJEIb aroMa, HYKJIOHHas MOJeNlb aTOMHOTO sjapa Mpu
penieHnn GU3HYECKUX 3a/1a4;

pacrio3HaBaTh (pU3NUECKUE SBICHUS (TIPOLECCHI) U OOBSICHATh X Ha OCHOBE 3aKOHOB 3JIEKTPOJIUHAMUKU
Y KBaHTOBOH (DM3UKU: NEKTPHUECKAs IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JICHCTBUA
TOKa, B3aUMOJICHCTBUE MarHUTOB, YJIEKTPOMArHuTHAas MHAYKIKSA, JeHCTBUE MAarHUTHOTO TOJISl HA TIPOBOHHUK C
TOKOM M JBIIKYILIUHCS 3apsl, dJIEKTPOMarHUTHbIE KOJeOaHUS U BOJIHBI, NMPSMOJIMHEHHOE pachpoCTpaHEHUE
CBETa, OTpakeHue, mpesiomiieHue, uHTepdepeHius, Audpakuus U TOoJsSpuU3alMs CBETa, IUCIEPCUsl CBETa,
dhoToanexkrpuuecknii 3pdekt (hoTodrddeKT), cBeToBOE AaBICHNE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHAS pPaJ0aKTUBHOCTB;

OIMCHIBAaTh U3yYEHHBIE CBOICTBA BEILECTBA (JIEKTPUUECKHUE, MAarHUTHBIE, ONTHUUECKUE, DIIEKTPUUYECKYIO
MPOBOJIUMOCTh PA3NUYHBIX CpPEA) W DIIEKTPOMArHUTHBIC SBIEHUS (TPOLECCHI), UCHONB3ys (pusnueckue
BEJIMYMHBL: 3JIEKTPUUECKUH 3apsll, cujla TOKa, MIEKTPUUYECKOE HaNpSIKEHUE, IEKTPUUECKOE COIPOTUBIICHUE,
Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYILAs CUiIa, paboTa TOKa, MHAYKIUS MarHUTHOTO IOJIsA, CHila AMIepa,
cwia JlopeHia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS 3JIEKTPUUECKOTO0 U MAarHUTHOTO TOJIEH, Meproj U 4acToTa
KojeOaHuil B KoJeOaTelbHOM KOHTYpE, 3aps]l M CHjia TOKa B MPOLECCe FApMOHHYECKHUX 3JIEKTPOMArHUTHBIX
KosneOaHuif, (OKyCHOE pacCcTOSHUE W ONTHYECKas CHJia JIMH3bI, MPU OMHCAHUU TPABUIBHO TPAKTOBAThH
(bu3MYeCKU CMBICT HCHOJIB3YEMBIX BEJIUYUH, WX OOO3HAYEHUS U EAWHUIIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIUE TAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEINYHHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHS W MPOILECCHI, UCTIONB3YS (PU3NUYECKUE BEITMYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, YHEPTUSl U UMITYJIbC (POTOHA, EPHOJT MOTypaciaja,
SHEPIUs CBS3M aTOMHBIX S/IE€p, NMPH ONUCAHWU MPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIIBI, YKA3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BETUUYHUHY C
JOPYTUMU BEJIMYMHAMU, BRIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAIIM3UPOBaTh (PU3MUECKHE TPOIECCHl U SBJICHUS, UCIOIB3Ys (PU3MUECKHe 3aKOHBI U MPUHIIMIIBL: 3aKOH
Owma, 3aKOHBI TIOCTIEIOBATENBHOIO M MapauIeIbHOTO COSTUHEHHS TPOBOAHUKOB, 3akoH [[xoyns—Jlenua, 3akoH
3JIEKTPOMArHUTHOM MHAYKIUH, 3aKOH MPSIMOJIMHEHHOIO pacrpoCTpaHEHHs CBETA, 3aKOHBI OTPaKEHHUS CBETa,
3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHEHHE ONHIITeNHHA Ui (oTod(d(deKTa, 3aKOH COXpaHEHUs PHEPIUU, 3aKOH
COXPAaHEHHs UMIYJbCa, 3aKOH COXPAHEHHs JIIEKTPUUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUs MacCOBOTO YHUCIA,
noctynarel bopa, 3aKOH paAMOaKTUBHOIO pacnajia, IpU 3TOM pPa3jinyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIlbl, 001acTH) MPUMEHUMOCTH;

OIpeJIeNIATh HallpaBlieHHe BEKTOpa MHAYKIIMM MAarHUTHOIO MO MPOBOJHHUKA C TOKOM, CHJIbI AMIiepa U
cuisl JIopeHa;

CTPOUTH M ONMMCHIBATh N300paKeHHE, CO3JaBaeMOe IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINOJIHATE 3KCIIEPUMEHTHI 110 UCCIEOBAHUIO (PU3UYECKUX SBJICHUNH M MPOLIECCOB C HCMOIb30BAHUEM
NpsIMBIX M KOCBEHHBIX HM3MEPEHMH: MpH 3ToM (opMynupoBaTh MpoOiemy/3ajady M TUIOTE3y Yy4yeOHOro
AKCIIEPUMEHTA, COOMpPATh YCTAHOBKY U3 MPEAJI0KEHHOT0 000pYyI0BaHMsl, IPOBOJUTH OMBIT U (hOPMYJIHPOBATH
BBIBOJIBI;

OCYIIECTBIISITH TIPSIMBIE W KOCBEHHBIE W3MEpEHUS (U3UYECKHX BEIWYHH, TPU JTOM BBIOMpAThH
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUs U UCIIONIB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

UCCIIeIOBaTh 3aBUCHUMOCTH (PU3MUYECKUX BEJIMYMH C HMCIOJIb30BAaHHEM IPSIMBIX M3MEPEHUH: MPU 3TOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B
BUie TaOIUIl U TPaUKOB, A€1aTh BEIBOABI 110 pe3yJibTaTaM UCCIEI0BaHMS;

coOmofaTh mpaBuia Oe30MacHOro Tpyda MpH MPOBEIEHUU HCCIEIOBaHUN B pamMKax ydeOHOro
AKCIIEPUMEHTA, Y4eOHO-HUCCIIeI0OBATENIbCKON U MPOEKTHOW JIEATENbHOCTH C HCIOJIb30BAHUEM HM3MEPUTEIbHBIX
YCTPOWCTB U TAOOPATOPHOTO 00OPYIOBAHHS;

pemarhk pacuéTHbIE 3aJ]a4i C SIBHO 3aJIaHHON (DM3WYECKON MOJEINBI0, UCTIONB3Ys (PU3nYecKune 3aKOHbI U
MPUHILIMIIBI, HA OCHOBE aHajM3a YCJOBHS 3aJaud BbIOMpATh (PU3MUYECKYI0 MOJIENb, BBIACNATH (hU3nUecKue



BEJIMYUHBI U (POpPMYJbl, HEOOXOAMMBIE JUIsl €€ pElIeHHUs, MPOBOIUTH PacuéThl M OICHUBATh PEabHOCTD
MOJIYYEHHOT0 3HAUEeHUS (PU3HUECKON BEIUYUHBL,

pelaTh KaueCTBEHHBIE 33Jau: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUMBYIO LIETIOYKY PACCYKIEHUHN C
OIIOPOi HA U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;

MCIOJIb30BATh MPH PEIICHUH y4eOHBIX 33]]au COBPEMEHHbIE MHPOPMALMOHHBIE TEXHOJIOTUH IS TTIOMCKA,
CTPYKTYpUPOBAHUS, HWHTEPIPETAlMd M TPEACTABICHUS Y4eOHOH M HAy4YHO-TIONMYJISIpHOW HWH(OpMAaLUH,
MOJIYYEHHOM U3 pa3IU4YHbIX UCTOYHUKOB, KpDUTHYECKU aHAIU3UPOBAThH NOTy4aeMyt0 HH(POpMaIIHIO;

OOBSACHATH NPUHLUIBI IEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyarh YCIOBUS UX
0€3011acHOT0 UCIIOIb30BAHMSI B IOBCEAHEBHON KU3HU;

MPUBOJUTH MPUMEPHl BKIAJa POCCUHUCKUX M 3apyOeKHBIX Y4YEHBIX-(GU3UKOB B pa3BUTUE HAYKU, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTOJb30BAaTh TEOPETUYECKHE 3HaHWA MO (U3MKE B TIOBCEAHEBHOM JKM3HM JUIS OOeCIeYeHUs
0€30MacHOCTH MpH OOpPALICHUU ¢ NMPHOOpaMH M TEXHHUYECKUMH YCTPOMCTBAMU, JJISI COXPAaHEHHs 37J0POBbS U
COOJIIOICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEACHHUS B OKpPYXKAIOIIEH cpesie;

paboTaTh B TPyIIE C BHINOJHEHUEM DPA3IMUYHBIX COLHUANBHBIX DPOJIEH, MIAaHUPOBATh PabOTy TPYMIIbI,
paloHaJIbHO pacHpelessaTh OO0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlMSX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXKIOTO U3 YUaCTHUKOB TPYIIEI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHME

10 KJIACC
KoaudecTBO yacoB
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne i/m Konrposbusie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Pazgen 1. DPUSUKA U METOAbI HAYYHOI'O IIO3HAHUSA
bu6nuoreka [IOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/ 7ff"1bf72
https://resh.edu.ru/subject/28/10/
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 KiHeMATHEA 5 https://m.edsoo.ru/?f.41bf72
https://resh.edu.ru/subject/28/10/
bubmmoreka [IOK
29 TnHamuKa 7 https://m.edsoo.ru/?f_41bf72
https://resh.edu.ru/subject/28/10/
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/ 7ffllbf72
https://resh.edu.ru/subject/28/10/
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
bu6nuoreka [IOK
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 https://m.edso0o.ru/7f41bf72
' Teopuun https://resh.edu.ru/subject/28/10/
3.2 OCHOBBI TEPMOJAMHAMUKHI 10 1 bu6muoreka [JOK



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/

https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/

bu6nmoreka [IOK
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 https://m.edsoo.ru/7f41bf72
®dazoBbIC NIEPEXO/IbI https://resh.edu.ru/subject/28/10/
Hroro no pazueny 24
Paznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
41 DeKTpocTaTHKa 10 https://m.edsoo.ru/?f_41bf72
https://resh.edu.ru/subject/28/10/
bu6mmoreka [IOK
4.2 ITocTtosHHBIN MEKTpUYECKU TOK. TOKH B 12 1 https://m.edsoo.ru/7f41bf72
' Pa3IMUHbIX CPE/ax https://resh.edu.ru/subject/28/10/
Htoro no pazneny 22
IIpomexyTouHas aTTecTalus 1 1
Hrorosoe noBTropeHne 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3+1=4



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/

11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoasusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazpen 1. JIEKTPOJAUHAMUKA
MaruauTHOe 1oJie. DIeKTpOMarHuTHas bubmuorexa [JOK
11 11 1 3
WHTyKIIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnmnorexka HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTICIHATBHOM TEOPUH 4 1 bubmuotexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 DeMEeHThI KBAHTOBOU ONTHKU 6 Bubmorexa TTOK
' eMe OBOHO https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.2 4
Crpoenne atoma https://m.edsoo0.ru/7f41c97c
b K
4.3 ATOoMHOE S1pO 5 nosmorexa [0

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

Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7

Hroro mo pazueny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6nuoreka [IOK
6.1 0600 4
OOIATOMEE NOBTOpeHue https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC
KosanuyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasnbie IlpakTnueckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
02.09.2024 bu6nmmoreka [IOK
1 ®dusuka — Hayka o npupoje. Hayunsie meToapl 1 https://m.edsoo.ru/ff0c32e2
ITO3HAHUS OKPYKAIOIICTO MHpPa https://resh.edu.ru/subject/28/10/
Ponb 1 MecTo pu3uku B opMUPOBAHUN 04.09.2024 bubmorexa LHOK
2 COBPEMEHHON HAay4YHOU KapTUHBI MHUPA, B 1 https'/lm'edsoo'rU/ﬁchgeG
HPAKTHYCCKO AESTEBHOCTH THOsIeH https://resh.edu.ru/subject/28/10/
Mexanuyeckoe nBrxeHrne. OTHOCUTEILHOCTD 09.09.2024 Bubmiorexa OK
3 MeXaHu4ecKoro apuxenus. [lepemenienue, 1 https.//m.edsoo.ru/ﬁ903508
CKOPOCTD, YCKOPEHHE https://resh.edu.ru/subject/28/10/
11.09.2024 bubmmoteka IIOK
4 PaBHOMEpHOE NPAMOIIMHENTHOE ABUKEHUE 1 https://m'edsoo'rU/ﬁ(_)C%ZO
https://resh.edu.ru/subject/28/10
16.09.2024 bubnunorexa LIOK
5 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE 1 https://m.edsoo.ru/ff(?c372€
https://resh.edu.ru/subject/28/10/
18.09.2024 bu6mmoteka IIOK
5 CBoOonHoe majeHue. Y cKkopeHrne cBOOOHOTO 1 https://m.edsoo.ru/ff0c39cc
nasieHus https://resh.edu.ru/subject/28/10/
23.09.2024 bubmmoreka [IOK
7 KpusonnHeliHOe nBrxkeHue. J[BrkeHne 1 https://m.edsoo.ru/ff0c3ada
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/ff0c32e2
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c33e6
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3508
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3620
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c372e
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c39cc
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3ada
https://resh.edu.ru/subject/28/10/

[Ipuniun oTHocuTENbHOCTH [ anumes. 25.09.2024 bubmorexa [IOK
8 HNuepuumansubie cuctemsl orcuera. [lepBolil 3aK0H https'//m'edsoo'rU/ﬁ9C3be8
HetoToma https://resh.edu.ru/subject/28/10/
30.09.2024 bu6nmorexa [IOK
9 Macca tena. Cuna. [IpuHImn cynepno3uiuu Cui. https://m.edsoo.ru/ffO0c3be8
Brtopoii 3akon HeroToHa 117151 MaTepralibHON TOUKH https://resh.edu.ru/subject/28/10/
02.10.2024 bubnunorexa LIOK
10 Tperuii 3akoH HproTOHA 111 MaTEpUaIbHBIX TOUEK https://m.edsoo.ru/ﬁQc3be8
https://resh.edu.ru/subject/28/10/
07.10.2024 bu6nunorexa LIOK
11 3aKOH BCEMUPHOTO TAroTeHUs. Cuia TSKECTH. https://m.edsoo.ru/ff0c3d00
IlepBas kocMHYECKast CKOPOCTh https://resh.edu.ru/subject/28/10/
09.10.2024 bubnunoreka LIOK
12 Cuita ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ﬁQc3e18
https://resh.edu.ru/subject/28/10/
Cuina tpenus. Koaddunuent tpenuns. Cuna 14.10.2024 bubmmorexa [IOK
13 COTIPOTHUBIICHUS MIPHU ABMKECHUU TeJIa B )KUJIKOCTH https.//m.edsoo.ru/foc3f76
T rase https://resh.edu.ru/subject/28/10/
[TocrymnarenbHOE M BpallaTeIbHOE IBUKEHUE 16.10.2024 bubnuorexa [IOK
14 abcomoTHO TBEPAOTO Tena. MomeHT cuibl. [Tneuo https'//m'edsoo'rU/ﬁ(_)C4la6
CHUJIbL. Y CJIOBUSI PAaBHOBECHS TBEPAOrO TENa https://resh.edu.ru/subject/28/10/
NMrrynibec MaTepHaabHOU TOUYKH, CUCTEMBI 21.10.2024 bubmorexa OK
15 MaTepHaIbHBIX TOUeK. VIMIynbC cuibl. 3akoH https'/lm'edsoo'rU/ﬁQC43d6
COXPAaHEHHs UMITyJIbca. PeakTuBHOE NBUKCHHE https://resh.edu.u/subject/28/10/
. 23.10.2024
Pabora n MOH_E{OCTB cuibl. Kunetnueckasi sHeprus Bu6morexa LIOK
16 MaTepHaabHOW TOUKH. Teopema 00 U3MEeHEeHU!

KMHETUYECKON SHEPrUn

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3be8
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3d00
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3e18
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c3f76
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c41a6
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c43d6
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4502

https://resh.edu.ru/subject/28/10/

[TorenumanesHas 3ueprus. [loreHunanbHas sHeprus 06.11.2024 Bu6mnuorexa [OK

17 YHpYro eOpMUPOBAHHOM IPYKHHBI. https://m.edsoo.ru/ff0c461a
IloTennmanbHas SHEprus Tena BOIM3H https://resh.edu.ru/subject/28/10/
IIOBEPXHOCTU 3€MJIU
IToreHnmnanpHbIe 1 HENOTEHIUAIBHBIE CUIIBL. CBS3b 11.11.2024 Bu6nuorexa LIOK

18 paboThI HEMOTEHIMAIIBHBIX CUJI C U3MEHEHUEM https://m.edsoo.ru/ff0c478c
MEXAHUYECKOM JHEPTUU CUCTEMBI Tell. 3aKOH https://resh.edu.ru/subject/28/10/
COXPaHEHHs MEXaHUYECKON SHEPIUH
JIaboparopHas padora «Mccnenosanue cBssu 13.11.2024

19 paboThI CUJIBI C U3MEHEHUEM MEXaHUYECKON
SHEPruy TeJla Ha IPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa»

18.11.2024 bubnunoreka LIOK

20 KonTposbHas pabora 1o Teme «KuHemaTuka. https://m.edsoo.ru/ff0c4b74
Jlunamuika. 3aKOHbI COXPaHEHUSI B MEXAHUKE https://resh.edu.ru/subject/28/10/
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO- 20.11.2024 bubnnorexa [JOK

21 KMHETUYECKOU TeOpUHU. bpoyHOBCKOE NBUKECHUE. https://m.edsoo.ru/ ﬁ(_)CA'dCZ
Tuddysus https://resh.edu.ru/subject/28/10/
XapakTep ABUKECHUS U B3aUMOJICHCTBUS YaCTHIL 25.11.2024

22 BerecTBa. MoJIeIM CTPOCHUS Ta30B, KUAKOCTEH U https://resh.edu.ru/subject/28/10/
TBEPIBIX TEI

23 Macca mMonexyn. Konu4uecTso BelecTsa. 27.11.2024 https://resh.edu.ru/subject/28/10/
[TocTrosinHas ABoraapo

24 Tennosoe paBHoBecue. Temneparypa u eé 02.12.2024 https://resh.edu.ru/subject/28/10/
n3Mmepenue. lllkana temneparyp Llenbcus

25 Wneanwsusrii ra3 B MKT. OcHOBHOE ypaBHEHHE 04.12.2024 bubmmoreka [IOK
MKT https://m.edsoo.ru/ff0c4fde

26 AbGcoumoTHas TeMIiepaTypa Kak Mepa cpeaHei 09.12.2024 bubmuoteka [IOK

KHHETHISCKOU OHCPIUUu ABHUIKCHUSA MOJICKYII.

https://m.edsoo.ru/ffO0c511e



https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c461a
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4b74
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/28/10/
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https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

VYpaBHenue Menpeneesa-Knaneiipona

27 3axon JansToHa. ['a30BbIc 3aKOHBL 11.12.2024 https://resh.edu.ru/subject/28/10/
JlaboparopHas pabota «lccrnenoBanue 16.12.2024

28 3aBHCUMOCTH MEX/1Y IMapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO ra3a»

29 N3omporiecchl B H1eaaIbHOM Ta3e U UX rpadudeckoe 18.12.2024 bubmuorexa [IOK
npeCTaBIeHNE https://m.edsoo.ru/ff0c570e
BnyTpeHHss dHeprus TepMOAUHAMUYECKON 23.12.2024

30 CHCTEMBI B cTI0COObI € n3MeHeHus. KomaecTBo bu6nmorexa [IOK
TEIJIOTHI ¥ paboTa. BHYTpEHHSIS SHEPTHsI https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HJIeaIbHOIO Ta3a

31 B CILTOHEheA 25.12.2024 bubnuorexa [JOK

UIBI TETUIOM 9u
A pea https://m.edsoo.ru/ff0c5¢c36

39 [lepBrlii 3aKOH TEPMOAMHAMUKY U €0 IPUMEHEHHE 13.01.2025 Bbu6moreka [JOK
K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
HeobGparumocTs nporieccoB B mpupozae. Bropoit 15.01.2025 bubnnoreka [JOK

33
3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/ff0c6230

20.01.2025 bubmmoreka IIOK

34 [Tpunnun nevicrBus u KII/I TernmoBoi ManHsbI htI/tIpSJT:I;I/n:.;SC])JC;).ru 1F0c600a

35 Tuicn Kapro u ero KTIJT 22.01.2025 https://resh.edu.ru/subject/28/10/

36 T — 27.01.2025 https://resh.edu.ru/subject/28/10/
O6o06maromuit ypok «MosekynsipHas (pu3mka. 29.01.2025 bubmmnoreka HOK

37
OCHOBBI TEPMOMHAMUKH https://m.edsoo.ru/ff0c6938
VnenpHas Te10EMKOCTE BenjecTBa. KonnmuecTBo 03.02.2025

38 TEIUTOTHI IIPH TeIIonepenade. AquadaTHbIH bubmmorexa LIOK

p penate. Al https://m.edsoo.ru/ff0c5¢c36
nporecc
KonTtponbHas padora no teme «MosnekynsipHas 05.02.2025 Bbubmuotexa [JOK

39
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u koHneHcanus. Mcnapenue u 10.02.2025 bubnuotexa [JOK



https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c6a50

KUTICHUE https://m.edsoo.ru/ff0c63b6
41 AOcCoII0THAS U OTHOCHUTEIIbHAS BIIAYKHOCTH 12.02.2025 but6mmoreka [IOK
BO31yXxa. HachleHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u aMop(Hbie 17.02.2025
42 Tenf.I[AHI/ISOTporE/IH CBOWCTB KpI/ICTaJ'IJ'IOE.(b}KI/IL[KI/Ie bubnrorexa LIOK
https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
43 [InaBnenue u kpucramumM3zanus. Y aenbHas TerioTa 19.02.2025 bubnunoreka LIOK
riaBieHus. Cyomumanust https://m.edsoo.ru/ff0c6708
44 VpaBHEHHE TEMIOBOro 6anaHca 24.02.2025 bubnxorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3zanus Ten. DINeKTpUuIecKui 3apsa. Jsa 26.02.2025 bubnnorexa [JOK
BHUJIa DIIEKTPHUYCCKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
16 [IpoBOAHMKH, AUDIIEKTPUKHU U MOJYIIPOBOAHUKH. 03.03.2025 Bbu6moreka [JOK
3aKOH COXpPaHEHUsI AIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3anmopeiictBue 3apsanoB. 3akoH Kyiona. 05.03.2025 bu6nunorexa LIOK
ToueuHbIl EKTPHUUCCKUI 3aPsi/T https://m.edsoo.ru/ff0c6ced
Harnpsxk€HHOCTD 3nekTprudeckoro mois. [IpuHoun 10.03.2025
48 cyner;nomunn BHeKTpI/II)LIeCKI/IX TIOJIeH. .HI/III-:I/II/IH bubmmorexa LIOK
- https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
49 PaGora cun anexTpocTaTuuecKoro moJs. 12.03.2025 bubmmnoreka HOK
ITorennuan. Pa3HocTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
IIpoBOHUKY U AUBJIEKTPUKH B 17.03.2025
50 3J1peKTpI([)CTaTI/meI([:K0M HOIjIe. Jusnextpudeckas bubnuorexa LOK
https://m.edsoo.ru/ff0c7018
MIPOHMIIAEMOCTD
51 DrnekTpoéMkocTh. Konaencarop 19.03.2025 Bubmmorexa HOK
https://m.edsoo.ru/ff0c7126
59 DIEKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOpA. 24.03.2025 bu6muoreka [JOK
DOHeprus 3apsKEHHOT0 KOHAEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mepenue 26.03.2025

AJIEKTPOEMKOCTH KOHeHcaTopa"



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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[IpuHLHAI [EHCTBUS U IPUMEHEHHE 07.04.2025 _
5 KOH/ICHCATOPOB, KOMHPOBATHHOTO AAPATA, https://resh.edu.ru/subject/28/10/
CTPYHHOIO MIPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMICHHE AJIEKTPOIPUOOPOB
DNEKTPUYECKUN TOK, YCIIOBUS €r0 CYLIECTBOBAHMUS. 09.04.2025
55 [Tocrosinnblii Tok. Cuna Toka. Hanpsxenue. https://resh.edu.ru/subject/28/10/
Conporusnenue. 3akoH OMma 17151 yyacTKa Lenu
[TocnenoBarenbHOE, MAPATIEIBHOE, CMEIIAHHOE 14.04.2025
56 CoeIMHEHHE MPOBOTHUKOB. JlaboparopHas paboTa bubmmorexa LIOK
https://m.edsoo.ru/ff0c74f0
«3yueHne CMEaHHOrO COEIMHEHUS PE3UCTOPOBY»
57 PaboTa 1 MOIIHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH 16.04.2025 bu6nunorexa LIOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 17151 OJTHOM (3aMKHYTOM) 21.04.2025
31eKkTpudeckoi nenu. Kopotkoe 3amMblkaHue.
58 JlaGopaTtopHnas padora «M3mepenne I/1C bubmmorexa LIOK
https://m.edsoo.ru/ffOc7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBIICHUSD)
DNeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAJIIOB. 23.04.2025
59 3aBUCUMOCTh CONPOTUBIIEHUSI METAJJIOB OT https://resh.edu.ru/subject/28/10/
TeMiiepaTypbl. CBEpXIIpOBOJUMOCTh
60 OnekTpuyeckuil TOk B Bakyyme. CBolCTBa 28.04.2025 https://resh.edu.ru/subject/28/10/
3JIEKTPOHHBIX MTYYKOB
[TomynpoBOAHUKH, X COOCTBEHHAS M IIPUMECHAS 30.04.2025
61 HpO]:IO,ZI[:)I/IMOCTB. CaoiicTBa p—n-nepexolz[a. Bubmmorexa LOK
https://m.edsoo.ru/ff0c84ae
[TonynpoBoHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax M pacruiaBax 05.05.2025
62 BHCKT;)OHI/ITOB. BHeKTpI())nHTerCKaﬂanccounauw{. Bubmmorexa LIOK
SekTpom1s https://m.edsoo.ru/ff0c82ba
63 OnekTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U 07.05.2025 bu6muoreka [JOK
HECaMOCTOSITeNbHBIN pa3psia. Monuus. [lnazma https://m.edsoo.ru/ff0c84ae
64 DnexTpuueckue npruOopbl U yCTPOMCTBA U UX 12.05.2025 bu6muoreka [JOK

IMPAKTUYCCKOC IMPUMCHCHHEC. HpaBI/ma TEXHUKHU

https://m.edsoo.ru/ff0c86fc



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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0€e30MacHOCTH

14.05.2025 buo OK
65 O6o0maromuii ypok «JIeKTPOIUHAMUKA) 1 hgp?;?;%;iilru 1£0c88be
o | el e |
P ’ https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»
67 [IpomexyTouHas arTecTanus 1 1 21.05.2025
26.05.2025 bu6nmoreka [IOK
68 00600 5 10 1
ODHIAIOTII YPOK H0 Temam 1T ftacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3+1=4



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
. Tema ypoka Beero Konrpoabnbie IIpakruueckue S — oOpa3oBaTe/IbHbIE
padoThI padoTshI pecypchl
[TocTostHHBIC MAarHUTHI U KX 03.09.2024
B3auMo/ieiicTBue. MaruutHoe noJie. Bektop bu6mmoreka [IOK
1 . . 1
MarHUTHON MHAYKIKU. JIMHUKM MarHuTHOR https://m.edsoo.ru/ff0c9778
WHIYKIIAH
MarsuTHo€ IoJI€ IPOBOJHHUKA C TOKOM. 05.09.2024
2 OnbIT DpcTena. B3:HMoieI710TBI/Ie 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas padota «3yueHnue 1 1 10.09.2024 bubnnorexa [JOK
MarHUTHOTO TOJISl KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK C 12.09.2024
4 tokoM. Cuita Ammiepa. JlaboparopHas padora 1 1 bubmmoreka [IOK
«MccnenoBanue AeMCTBHSI IOCTOSHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
€iCTBUE MAarHUTHOTO TIOJIS Ha 17.09.2024
5 II[[Bmemoncsl 3apsoKeHHYIo yactuily. Cuna 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cunsl Jlopenia
OnexTpoMarHuTHast nHAyKuus. [lotok 19.09.2024
5 BEKTOpAa MarHUTHOM MHAYKIuu. DJ(C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuu Papanes
7 JlaGoparophas pabota «MccienoBanue 1 1 24.09.2024 bubnuoreka [IOK
SIBIICHUS DJIEKTPOMArHUTHOW WHTYKITHI https://m.edsoo.ru/ff0cal50
NHnykTrBHOCTE. SIBIEHNE CAMOMHAYKIIMH. 26.09.2024
8 OJ1C camOMHAYKIIMH. DHEPTUS MAaTHUTHOTO 1 bubmuotexa [JOK

IMOJISI KaTyHIKHU C TOKOM. aﬂeKTpOMaFHI/ITHOC
IIOJIC

https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, dJICKTPOMArHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YaCTHL], UHIYKIIMOHHAS II€Yb

01.10.2024

10

11

12

O06o6mmarmuii ypok «MarauTHoe moJe.
3HeKTp0MaI‘HI/ITHaSI HHIAYKIOHA»

Kontponbnas pabota no reme «MaraHutHoe
noJie. DNEeKTPOMarHuTHasT HHIYKIUS»

CB00OOgHBIE MEXAHUYECKME KOJIEOaHMUS.
l'apmoHnueckue konebanus. Y paBHCHHE
rapMOHHYECKHX KoyieOanuii. [IpeBpamenue
SHEPruu

03.10.2024

08.10.2024

10.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabora «Hccnenoanue
3aBHCHUMOCTH MEPHOA MAIIBIX KOJICOAHUIA
rpy3a Ha HUTHU OT JUTMHBI HUTH U MacChI
rpy3a»

15.10.2024

14

Koneb6arensuprit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B UeaIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU
KOJIEOAHUSMU

17.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJIeOaTSIIbHOM
KOHTYpe

22.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromuX KOIeOaHHSIX.
BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

24.10.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchb86

17

[lepemennsiii Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHUCTBYIOIIEE
3HA4YEHHME CUJIbI TOKA U HATIPSKEHUS

05.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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

18 Tpancdopmarop. [IponsBozacTBo, nepenaya u 07.11.2024
noTpebiieHue NEKTPUIECKON YSHEPTHH
YCcTpoicTBO U MPAKTHYECKOE IPUMEHCHHUE 12.11.2024
19 BHCIprI/I‘-IeCKOI‘OPSBOHKa reHepzTopa bubmorexa LIOK
L https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTporepeiayd
DKOJIOTMYECKUE PUCKU IIPU MPOU3BOJICTBE 14.11.2024
20 BHCKTpOBHCpFI/II/I].;)KyHBTyI]);)a I/II():HOJ'IB?f)BaHI/IH Bubmiorexa LIOK
. https://m.edsoo.ru/
3JIEKTPO3HEPIUU B TOBCEAHEBHOM KU3HU
MexaHn4ecKkue BOJIHbBI, YCIOBUSA 19.11.2024
21 pacnpoctpanenus. [lepuon. Cxkopocts bubnnoreka [JOK
pacIpoCTpaHCHHS U JJIMHA BOJIHBL https://m.edsoo.ru/ffOcca54
[Tonepeunsle U TPOIOJIbHBIE BOIHBI
29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTBH 3BYyKa. 21.11.2024 bubnnorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNeKTpOMarHUTHHIE BOJIHBI, UX CBOICTBA U 26.11.2024 bubnnorexa [HOK
ckopocTb. [1Ikana 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
o4 ITpuHIMITBI PaUOCBA3Y U TEIEBUACHUS. 28.11.2024
PazButue cpeacts cBsa3u. Paaronokanus
03.12.2024 bu6mmorexa [IOK
25 KontponbHas padota «Konebanus v BOJTHBD) https://m.eds0o.ru/ff0cc6fe
[IpsimonHENHOE pacIpOCTpaHEHUE CBETA B 05.12.2024
26 OII[)HoponHoﬁ cpe;lpe. ququmﬁ MCTOYHUK Brbmiorexa LIOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS 10.12.2024
27 CBeI;a. ITocTpoenue 1/1306pa>1<e§1/1171 B IUIOCKOM bubmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomiienue ceera. [loaHOE BHYTpEeHHEE 12.12.2024
28 OTF;)axceHHe. IIpenenbHbIN yrou HZ:‘II:-IOI‘O bubmorexa IOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUs
29 JlabopaTtopHas pabota «M3mepeHue 17.12.2024 bubmuotexa [JOK

IMMOKas3aTeyid MPEJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzel. [octpoenne n3o0paxeHuii B TUH3E. 19.12.2024
30 dopmyna TOHFI)COﬁ JIMH3BI. gBeaneHHe bubmorexa IOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas pabota «lccrnenoBanue 24.12.2024
CBOWCTB M300paXCHU B JIMH3AX)
Hucnepcus cera. CloXHBINA COCTaB OEIIOT0 26.12.2024
32 cera. [[Ber. JlabopaTopHas pabota
«Halmronenue nucrnepcuu cBeTa»
33 HNurtepdepennus cBera. {udpakmus ceera. 09.01.2025 bubnuorexa [JOK
JudpakimonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. 14.01.2025 bubnnorexa [HOK
[Momnsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI U YCTPOCTBA U 16.01.2025
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'panuLIBI MPUMEHUMOCTH KJIACCUYECKOM 21.01.2025
36 MixaHII/IIKI/I. %OCTynaTLI CIEIUAIBHON TEOPHH Bubmiorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 23.01.2025 bubnnoreka [JOK
3amMejicHre BPEMEHHU M COKPAIICHNE JITTHHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMIYJIbC PEISITUBUCTCKOM 28.01.2025
38 ‘IaCTI;IHI)I. CB$[3ByMaC(I:)BI C DHEpTrHeu u bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUs MOKOS
39 KonTtponbHas padora «Ontuka. OCHOBbI 30.01.2025 bubnuorexa [IOK
CHEeIUATBHON TEOPUH OTHOCHTEIHBHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [Inanka. DHeprus u 04.02.2025 bubnnorexka [JOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpeIiTHE U HccnenoBanue Gotorddexra. 06.02.2025 bubnuorexa [IOK
Omnsiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3avKOHLI (?OToa(b(peKTa. YpaBHeHue 11.02.2025 Bu6miorexa LOK
42 OnnmreitHa 11 porodddexra. «KpacHas

rpanuna» Gorordpdexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cdd1e
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43 Hasnenue ceera. Onbrtel [1. H. JIeGenena. 13.02.2025 bubnmoreka [JOK
XHUMHYECKOE JCHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCTpoMCTBa U MPAKTUYECKOE 18.02.2025

44 npuMeHeHue: GoTo3JIeMeHT, (POTOAATUHK,

COJTHEYHas OaTapesi, CBETOUO/T

45 Penrenue 3amau mo teMe «DJIEMEHTEI 20.02.2025 bu6mmoreka [IOK
KBAaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OTBITHI 25.02.2025

46 Pe3§p<1)opz[a 10 PACCESTHUIO 0-9aCTHII. Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d091a
[InanerapHas Mojenb aToma
27.02.2025 bu6mmoreka [IOK

47 Hocryrarst bopa https://m.edsoo.ru/ff0dOafa
H3znyyenue u normomieHue POTOHOB MpHU 04.03.2025

48 nepey;one aToma ¢ ozH[iIoro y(r;OBH}I 3He§rnn bubmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Buael ciektpos
BomnHoBelIe cBolicTBa yacTuil. BoaHEI 1€ 06.03.2025

49 bpoiins. KopnyckynsipHO-BOJIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE ¥ BBIHYXJICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHHE
OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI 11.03.2025

50 Pe3eI[))(1)0pJ1§ rilo OTIpeIeNIEHUI0 COCTaBa Bubmiorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITYYEHHS
CsoiicTBa anbda-, 6eTa-, raMMa-H3TyICHHS. 13.03.2025
51 Bausinue paJlI/(Ii())aKTI/IBHOCTI/I Ha )KI/IBIileI bubnuorexa LIOK
https://m.edsoo.ru/
OpTaHU3MBI
OTKpBITHE TPOTOHA K HEUTPOHA. M30TOIIBI. 18.03.2025

59 Anbda-pacniaa. DIEeKTPOHHBIN U bubnnoreka [JOK
NIO3UTPOHHBIN OeTa-pacnaz. ['amma- https://m.edsoo.ru/ff0d1162
U3IIy9CHHUE
OHeprus cBs3u HylchIOHOB B A1pe. Snepusie 20.03.2025 BuGmiorexa 1IOK

53 peakuuu. Snepusiii peaktop. IIpodnemsl,

MEPCICKTUBELI, SKOJOTHYCCKUEC aCIICKThI

https://m.edsoo.ru/ff0d1356
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SIIEPHOM SHEPTEeTUKH

DnieMeHTapHbIe YacTUllbl. OTKPBITHE 25.03.2025
no3uTpoHa. MeTo bl HaOII0IeHUS U
54 perucTpanyu 3JI€MEHTAPHBIX YaCTHULL. bu6mumorexa [IOK
Kpyrabrii cton «DyHnameHTanbHbIe https://m.edsoo.ru/ff0d0e38
B3anMoieiicTBusl. EQMHCTBO (hm3mueckoit
KapTHUHBI MUPA»
BI/I,Z[ 3B&3mHOrO Heba. Co3Be3aus, ipKue 27.03.2025 Bu6miorexa LOK
95 3BE3/1bl, MJIAHETHI, UX BUJIUMOE JBUKECHUE.
https://m.edsoo.ru/
ConneyHas cucrema
56 Connue. ConHeyHast akTUBHOCTh. McTOUHMK 08.04.2025 BH6H_HOTeKa HOK
sHeprum CONHIA 1 383 https://m.edsoo.ru/
3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKU. 10.04.2025 | BbubOmmoteka IIOK
3BE3/1bI IITABHOM MOCIIEIOBATEIILHOCTH. https://m.edsoo.ru/
S7 Bnytpennee crpoenue 38E31. COBpeMEeHHbBIE
IPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomonu CoHIIa U 3BE3]
Muneunsiii [1yts — Hama ['anaktuka. 15.04.2025 | BubOmmoteka IIOK
58 [Monoxenwne u neuxenne CosHIA B https://m.edsoo.ru/
lNanmakTuke. ['anaktuku. YEpHbIE NBIPHI B
sJIpax rajJakTUK
Bcenennas. Pa3z6eranue ramaktuk. Teopus 17.04.2025  bubmuoteka [[OK
59 BosbItioro B3peiBa. PenkToBOE H3MydYeHHUE. https://m.edsoo.ru/
MeraranakTuka
22.04.2025 @ bubOmuoteka [IOK
60 Hepemennsle npo6iieMbl aCTpOHOMUU https://m.edsoo.ru/
61 KonTtponbHas pabota «D1eMeHThI 24.04.2025 BH6H_HOTeKa HOK
ACTPOHOMHUU U aCTPOPUIUKI» https://m.edsoo.ru/
62 O6o6maromuit ypok. Poib ¢pusuku n 29.04.2025  bubamoreka [JOK

ACTPOHOMUHU B 3KOHOMI/I‘-IeCKOI\/'I,



https://m.edsoo.ru/ff0d0e38

TEXHOJIOTHYECKOM, COIMAIbHOM M STHYSCKOMN
cdepax AesITeTbHOCTH YeIIOBEKa

https://m.edsoo.ru/

O6o6matromuii ypok. Poibs u mecto pusuku 06.05.2025  bubmnoreka [JOK
63 U aCTPOHOMHUH B COBPEMEHHOMN Hay4HOU 1 https://m.edsoo.ru/

KapTUHE MHUpa

O6o06matromuii ypok. Pons pusmndeckoit 08.05.2025  bubmmoreka [JOK
64 TeOpHH B (HOPMUPOBAHHMHU IPEACTABICHUI O 1 https://m.edsoo.ru/

(bu3nvecKoil KapTHHE MHUpa

O6o06matromuii ypok. Mecto hu3ndeckoit 13.05.2025  bubGmmoteka [IOK
65 KapTUHBI MUpPa B 00IIIEM Py COBPEMEHHBIX 1 https://m.edsoo.ru/

€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUI O

pUpPOJIC
66 PesepBHbIil ypok. MarautHoe noie. 1 15.05.2025 | Bubmiotexa LHOK

DJIeKTPOMAarHUTHAS HHYKIIHS https://m.eds00.ru/
67 PesepsHbiil ypok. Ontuka. OCHOBBI 1 20.05.2025 | Bubmorexa HOK

CHECIUATBHON TEOPHUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 22.05.2025 bubnnorexka [JOK

DJIeMEHTBI aCTPOHOMHUH M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1.®usuka, 10 knace/ Msakumes I'.41., Byxosues b.b., Corckuit H.H. nox penakuueii [TappentreBoit H.A.,
AxkunonepnHoe obmectBo M3narensctBo «IIpocBenienne»

2. ®usuka. 10—11 xnaccsl. ba3oselii ypoBens. Terpans amns nadopatopHsix padot, aBrop Mskumies I'.51.
3. ®usuka. 10—11 xmaccel. ba3oBslit ypoBens. KomrmiekT TeTpaaeit 1y KOHTPOIBHBIX padoT, aBTOP
Msikumes I 1.

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
YMK «®u3uka. 10 knacc. ba3oBblil ypoBeHb»

1. ®usuka. 10 xnacc. ba3oBblif ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM

IIPUIIOKEHUEM , aBTop Mskumies I .

2. ®usuka. 10 xnacc. ba3oBelil ypoBenb. Meronnueckoe nocodue aBtrop Msikumies . 51.

3. ®usuka. 10—11 knaccel. bazoBsiit ypoBens. Tetpaap 11 1abopatopHbIx padboT, aBTop Msxkumes [".4.
4. ®uzuka. 10—11 kmaccel. ba3oblit ypoBenb. KoMIUIeKT TeTpasieii Uit KOHTPOIbHBIX paboT, aBTOP
Msikuiues I'.51.

5. ®usuka. 10 knacc. Jlugaktuyeckue KapTouku-3aganusi, aBTopsl M. A.Ymakos, K. M. Ymakos

INU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
WWW . ege .edu.ru - uaopmanmonnsiii mopran EI'D.

http :// school - collection . edu . ru / - exunas komrekuus IIOPoB

bubnnoreka L{OK https://m.edsoo.ru/7f41bf72

https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
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