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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢uznke 6a30BOro ypoBHS Ha ypOBHE CpeJHEro oduiero odpazoBaHus pazpaboTaHa Ha
OCHOBE TMOJIO)KEHMH W TpeOOBaHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOIM IPOrpaMMBl,
npeacrasieHHslx B PI'OC COO, a Takke ¢ y4€toMm (enepanbHOil pabodyeldl mporpaMMbl BOCIIUTAHUS |
KOHLIENIIMYU TIperoaBaHusi ydyeOHoro mpenmera «®us3nka» B 00pa3oBaTeIbHBIX OpraHu3alusix Poccuiickoit
denepanun, peaqn3yonX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPaMMBI.

ConepkaHue IporpamMmbl 110 (HU3MKE HAIpaBlIeHO Ha (OpPMHPOBAHHE E€CTECTBEHHO-HAYYHOW KapTHHBI
mupa obyuatomuxcst 10—11 kinaccoB npu oOyueHnu ux Qusnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesaTellbHOCTHOTO 1oxona. [Iporpamma no ¢usuke coorserctByet TpedoanusiM GI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TIPEIMETHBIM U METAIIPEAMETHBIM pe3ysibTaTaM OOydYeHHs], a TAaKKe YUYUTHIBAET HEOOXOAUMOCTD
peanu3aniy MEeXIPEAMETHBIX CBsi3eld (M3UKM C €CTeCTBEHHO-HAyYHBIMH Yy4YeOHBIMH IpeaMeTamu. B Helt
OIIPEIEIISIOTCSl OCHOBHBIE LIEJIM M3Y4YeHHs (U3MKM Ha ypOBHE CpelHero odIero oOpa3oBaHus, IUIAHUPYEMbIE
pe3yIbTaThl OCBOCHUSI Kypca (DM3UKH: JINYHOCTHBIE, METaIlpEeAMETHBIE, TPEeMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no ¢usnke BKIIOYACT:

®  IUIAHHMpYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKHM Ha 0a30BOM ypOBHE, B TOM YHCIIE ITPEAMETHBIE

pe3yIbTaThl 0 ToJ1aM 00YUEHMS;

e cozepkaHue yuyeOHoro npeaMera «Pu3nuka» 1o rogam o0y4eHHs.

®dusnka kak Hayka 0 HanboJee oOImMX 3aKOHaX MPUPOJIBI, BEICTYNAs B Ka4eCTBE y4eOHOro mpeaMeTa B
LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHHMH 00 okpyxkatomieM mupe. llIkonbHbIi Kype ¢usnku —
CHCTEMOOOPa3yIOIHii JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, IIOCKOIBKY (M3MYECKUE 3aKOHBI JISKAT
B OCHOBE IPOLIECCOB M SIBJICHUH, U3y4aeMbIX XUMHEH, Onosorue, ¢pusndyeckoi reorpagueil 1 acTpOHOMHEH.
Hcnonp3oBaHne W aKTUBHOE IIPUMEHEHHE (HU3WYECKHMX 3HAHWM ONpelesieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cepe DHEpreTHKH, TPAHCIOPTa, OCBOEHMS KOCMOCA, IIOJNyYEHHUS HOBBIX
MaTepHaJIOB C 3a/laHHBIMU CBOWCTBAMH U APYruX. M3ydeHue pU3nKKM BHOCUT OCHOBHOM BKJIaJ] B (hopMHpOBaHUE
€CTEeCTBEHHO-Hay4YHOH KapTHHBI Mupa o0ydaromuxcs, B (POPMUPOBAHUE YMEHHH NMPHUMEHSATh HAYyYHBIH METOJ
TTO3HAHMS IIPH BHIITOJTHEHUH MU Y4E€OHBIX UCCIIEIOBAHHH.

B ocHOBy Kypca (M3MKHM Uil YPOBHSI CpeIHEro oOmero oOpa3oBaHMs IOJIOKEH Pl WAEH, KOTOpble
MOKHO PaccMaTpUBaTh KaK MPUHIUIIBI €70 NOCTPOESHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBHM ¢ HEH KypcC SIBISETCS JIOTMYECKH 3aBEPUIEHHBIM, OH COJEPXKHT
MaTepHall U3 BceX pa3iesoB (pU3MKH, BKIIOYAET KaK BOIPOCH! KJIIACCUYECKOH, TaK U COBPEMEHHOH (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBHM ¢ HEll MaTtepuall Kypca QU3UKN 00BbEJUHEH BOKPYT (PU3NYECKUX
Teopuii. Benymum B Kypce siBiseTcs (OpMHUPOBAHUE MPEACTAaBICHUI O CTPYKTYpHBIX YPOBHSX MaTepHH,
BEIIECTBE H MOJIE.

Hoes zymanumapuzayuu. EE peanuszanusi npeanosiaraeT MUCIOJIb30BaHNE T'yMaHUTapHOI'O MOTEHIMAala
(u3MUecKOil HayKH, OCMBICICHHE CBS3M pa3BUTHS (HU3MKH C pa3BUTHEM OOLIECTBA, a TaKkKe C
MHPOBO33pPEHYECKIMH, HPABCTBEHHBIMU M SKOJIOTHYECKUMH ITpo0IeMamu.

Hoes npuxnaonoi nanpasnennocmu. Kypc QU3MKH INpeimosaracT 3HaKOMCTBO C IIHMPOKAM KPYIoM
TE€XHUYECKUX U TEXHOIOTMYECKHUX NMPUIIOKEHUH N3yUEHHBIX TEOPUN U 3aKOHOB.

Hoes sronozuzayuu peanusyercsi IOCPEICTBOM BBEICHHS 3JEMEHTOB COIEP)KaHWS, MOCBSIIEHHBIX
9KOJIOTMYECKUM IIPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHWKU U TEXHOJIOTHH, a Takxke
o0Cy>XIeHust po0IIeM palMoHAILHOTO HPUPOIONIOIB30BaHUS M 3KOJIOTHYECKOH Oe3011acHOCTH.

Crep)XKHEBBIMH 3JIEMEHTaMH Kypca (HM3MKM Ha YPOBHE CPEIHEro oOLIero oOpa3oBaHUS SIBISIOTCS
¢usnueckre Teopun ((HOPMHUPOBAHUE INPEIACTABICHHH O CTPYKType IOCTPOCHHUS (M3MYECKOH TEOpHH, POJH
(yHIaMEHTaNbHBIX 3aKOHOB M MPUHIMIOB B COBPEMEHHBIX IIPEJCTABICHHUSX O NPHUPOJE, TIpaHUIAax
MIPUMEHUMOCTHU TEOPHH, JUISl OIIMCAHNS €CTECTBEHHO-HAYYHBIX SIBICHUH U IIPOLIECCOB).

CHuCTEMHO-/IEATeTbHOCTHBIN TOAX0A B Kypce (PU3NKU pean3yeTcs IPeXk/e BCero 3a CYET opraHu3alum
9KCIIEPUMEHTANIBHOM JIesITeNbHOCTH o0ydatomuxcs. Jis 6a30Boro ypoBHs Kypca pU3MKH — 3TO HCIOIb30BaHNE
CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPHUMEHTOB U J1a00PaTOPHBIX paboT, KOTOPbIE B IPOTPaMMe I10
¢u3rKe 00beMHEHB! B OOIIUIA CIIMCOK YYEHHUYECKUX IPAKTUYECKHX padoT. Briaenenne B yKka3aHHOM NepeyuHe
7a00paTOpHBIX  paboOT, MPOBOAWMBIX JJIsI KOHTPOJII M OLEHKH, OCYLIECTBIISICTCS  Y4aCTHUKaMHU



00pa3oBaTENBHOrO MPOILECCa UCXO M3 OCOOEHHOCTEH IIaHMPOBAaHMS M OCHAIEHUs KabuHera Gusuku. Ilpu
9TOM oO0ecneuuBaeTcss OBJIAJECHHE OOYYAIOIIMMHCS YMEHHSMH [POBOAWTH KOCBEHHBIE M3MEpPEHHS,
HCCIIEIOBAaHMS 3aBUCHMOCTEH (DM3MUECKUX BEIMYMH M ITIOCTAHOBKY OIBITOB II0 ITIPOBEPKE IPEUIOKEHHBIX
THITOTE3.

Bospiioe BHUMaHKE yaenseTcs PELICHUIO Pacu€THBIX U KaueCTBEHHBIX 3a1ad. [Ipu aToM 1 pacuéTHbIX
3aJa4 TMPHOPUTETOM SBIISIIOTCS 33Ja4d C SIBHO 3aJlaHHOW (DPM3MUYECKOM MOJIENbIO, MTO3BOJISIOIINE NPUMEHSTH
M3y4YCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjiesia Kypca, TaK W MHTErpHUpYys 3HaHUS M3 pasHbIX
paszenos. Jli1st KauecTBEHHBIX 33/1a4 IPHOPUTETOM SIBJISIIOTCS 33/1aHHs Ha 00BSICHEHUE MPOTEKAHUS (PU3UIECKUX
SIBICHUI M TPOLIECCOB B OKpY’KaroUleld >KW3HH, TpeOyromme BbIOOpa (HU3MYECKOW MOAENH IJIS CUTyaluu
MIPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorsercrBuu ¢ tpedoBanusiMu @I'OC COO k MaTepHaIbHO-TEXHUYECKOMY OOECIIEUEHHIO Y4eOHOTO
npouecca 0a30BbIi ypoBeHb Kypca (PU3MKM Ha YPOBHE CpPEAHEro oOmiero oOpa3oBaHUsS JOJDKEH M3ydaThCs B
YCIOBUSIX TpeIMETHOro KaOuHeTa (U3MKM WM B YCJIOBHSX HWHTETPUPOBAHHOTO KaOWMHETa IpeIMETOB
€CTEeCTBEHHO-HAy4HOro IiKia. B xkabuHeTe ¢pusnku K0omkHO OBITH HEOOX0MMOE JTabopaTopHOE 000pyI0BaHUE
JUIL  BBIITOJIHEHHMS YKa3aHHBIX B NporpaMMe 1o (u3nke y4YeHHYECKMX NpakTHYecKux paboT u
JIEeMOHCTpanoHHOEe 000pyAOBaHuUE.

JleMoHcTpanmoHHoe oOopynoBaHue (OPMHPYETCS B COOTBETCTBMHM C IPHHIMIIOM MHHUMAJIbHOU
JOCTaTOYHOCTH M OOECIeuYrBaeT IIOCTAHOBKY NEpPEUYHMCIEHHBIX B IIporpamMme 10 (u3nKe KIIOYEBBIX
JIEMOHCTpanuii Uil MCCIEAOBaHUS M3YYaeMbIX SIBJICHHI M IPOLECCOB, SMIMPHUYECKUX U (YHIAMEHTAJIbHBIX
3aKOHOB, UX TEXHUYECKHX TPUMEHEHHH.

JlabopatopHoe oOOpymoBaHME ISl YYEHMUYECKHX IIPaKTHYECKMX paboT QopMHUpyeTcs B BHUIE
TEMaTHYECKUX KOMIUICKTOB W oOecrieuuBaeTcsi B pacdy€Te OJHOrO KOMIUIEKTa Ha JABYX OOydaromuxcs.
Temarnueckue KOMIUIEKTHI JIAOOpaTOPHOrO OOOPYIOBaHHS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUIEKCHOM
HCIIOJIb30BAHNH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX N3MEPUTEIBHBIX CUCTEM B BHIE
IU(POBEIX 1a0OPATOPHHA.

OCHOBHBIMH LIEJISIMH U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIOTCS:

e  (opMupoBaHHE HHTEpECA U CTPEMIIEHHsI 00yJaronMXcs K HAay4YHOMY W3y4YEHUIO IPUPOABI, Pa3BUTHE

MX UHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BUTHE MpPEACTaBICHUH O HAyYHOM METOJie IO3HaHWS W (POPMHPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIIECHHS K OKPY>KAIOIUM SIBJIICHHSIM;

e  (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3y4eHUs OCHOB CTPOEHHS MaTepHH U
(yHIaMEHTAJIBHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHHE YMEHUI OOBACHSATH SBICHUS C UCIOJIb30BAaHHEM (DM3MUECKHX 3HAHWI M HAyYHBIX
JIOKa3aTeJbCTB;

e  (opMHpOBaHHUE NPEACTABICHUI O POJI (PU3NKY VIS PA3BUTHS IPYTUX €CTECTBEHHBIX HaYK, TEXHUKH
U TEXHOJIOTUIL.

JoctrmxeHne 3TuX Leneil odecrieunBaeTcsl pelieHneM CIEAYIOIIX 33/1a4 B MIPOLecce U3ydYeHUs Kypca

(U3MKK Ha ypOBHE CPEAHET0 001Iero 00pa3oBaHMsL:

e npuOOpeTeHHe CHCTEMBbl 3HaHWUI 00 OOIMX (HU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYasi MEXaHUKY, MOJIEKYJSIPHYIO (M3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY W 3JI€MEHTHI
acTpOH3HKH;

e  (opMupOBaHHE YMEHUI NPUMEHSTH TEOPETUUECKHUE 3HAHUS JUIA OOBSICHEHHS (PU3NYECKUX SBICHUH
B IIPHPOJIE ¥ JUIS IPUHSITHS PAKTHYECKUX PEIICHUI B IOBCEJHEBHOMN JKU3HH;

e OCBOEHHE CIIOCOOOB PEIICHHUS! Pa3IMYHBIX 3a]ad C SIBHO 33/IaHHOM (M3MYECKOW MOJEINbIO, 3ajad,
MOAPa3yMEBAIOIINX CaMOCTOSATENIbHOE CO37aHue (U3MYECKOH MOMENH, aJeKBAaTHOH YCIOBHIM
3a1a4H;

e qQoOHMMaHMe (QU3MYECKHX OCHOB M IPUHIMIOB JEHCTBHUS TEXHHYECKUX YCTPOWCTB H
TEXHOJIOTUYECKHX ITPOILIECCOB, NX BIMSIHUS Ha OKPY’KAIOILYIO Cpeny;

e OBJAJEHHWE METOJaMH CaMOCTOSATENILHOTO  IUIAHMPOBAHMS M TNPOBENCHHS  (U3MUYECKUX
9KCIIEPUMEHTOB, aHAJIM3a W HWHTEpHpEeTald HHPOPMAalWH, OIpENeNIeHus] JIOCTOBEPHOCTH
MOJIy4EHHOTO Pe3yJIbTaTa;



e CO3JaHWE YCIOBUHM JuIi pPasBUTHS yMEHMH IPOEKTHO-HCCIIENOBATEIbCKOW, TBOPYECKOW
JIeSITeIIbHOCTH.
Ha w3yuenue ¢uznku (0a30BbIH ypoBeHb) HAa YPOBHE CpegHEro odmero obpasoBanusi orBogurcs 136
yacos: B 10 kiracce — 68 yacos (2 yaca B Hezento), B 11 kitacce — 68 yacoB (2 yaca B HEZEIIO).
[Ipennaraemslii B nporpamMMe 1o (U3UKe NepeyeHb JIaAOOpaTOPHBIX M IPAKTHYECKUX palboT sIBISETCS
PEKOMEH/IOBaHHBIM, YYHTENb JENaeT BBHIOOp NPOBEICHUS JIAOOPAaTOPHBIX pPadOT M ONBITOB C Y4YETOM
HMH/IMBHUIyaIbHBIX 0COOCHHOCTEH 00yYaromixcsl.



COAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3znka u MeTOibI HAYYHOI'0 NO3HAHHUS
®dusmka — Hayka o npupoje. HayuHnbsle METOABI MO3HAHUS OKpYXKaroIEero Mupa. Poib skcnepumenra u
TEOPHH B IpoLEcce MO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (DH3HKE.
MopenupoBanne (u3NYeCKUX sBICHWH M mpoueccoB. Hayunble rumoressl. dusmueckue 3aKOHBI U
Teopuu. ['paHUIBI NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpHHIINI COOTBETCTBUSL.

Pons n Mecto ¢um3uku B (OPMHUpPOBAHMH COBPEMEHHOH Hay4YHOW KapTUHBI MHpA, B NPAKTUYECKOH
JESTeIbHOCTH JIIOJEH.

Jlemoncmpayuu

Amnanorossie u III/I(prBI)IC HU3MEPUTCIIbHBIC HpI/I60pBI, KOMIBHOTCPHBIC TaTUUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe JnBwkeHHe. OTHOCHUTENLHOCTh MeEXaHW4yeckoro JBrkeHus. Cucrema oTcyéTa.
TpaekTopus.

[Tepemenienue, ckOpocTh (CpeIHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpauHaT. Cll0)KeHHE IepeMELIeHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJMHEHHOE IBIKEeHUE. ['pauku 3aBUCHMOCTH KOOpPIUHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U MepeMEIICHNUs MaTEPUATIbHON TOUKH OT BPEMEHHU.

CBobomHOE majieHue. Y CKOPEHHE CBOOOTHOTO MaICHUS.

KpuBonuneiinoe naBixeHue. J[BU)KEHHUE MaTepUANbHOM TOYKHM IO OKPYKHOCTH C IOCTOSIHHOM IO
MOJYIIO CKOPOCTBhIO. YTJIOBas CKOpOCTh, JIMHEWHas CKopocTh. Ilepwmox u dYacTtora oOOpalmeHUs.
LenTpocTpeMHUTENBHOE YCKOPEHHUE.

TexHuyeckue ycTpoicTBa M MPAaKTHUECKOE MPUMEHEHHUE: CIIUJOMETD, ABMKEHUE CHApsIOB, LEIHbIE U
PEMEHHBIE NEpEaUH.

Jlemoncmpayuu

Mopens cucteMbl OTCUETa, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTePUCTHUK JBHXKEHUSL.

[IpeoOpa3oBaHue NBUKECHUH C UCTIONB30BAHIEM IIPOCTHIX MEXaHH3MOB.

ITanenue Ten B BO3AyXe U B pa3pesKEHHOM MIPOCTPAHCTBE.

HabmoneHne nBuKeHUs Tea, OPOLIICHHOTO MOJT YIJIOM K TOPU30HTY M TOPH30HTAIBHO.

N3mepeHune yckopeHwst CBOOOTHOTO TaICHHS.

Hamnpasnenue ckopocTH Mpu ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yueHune HepaBHOMEPHOTO JIBUXKEHUS C LIEIbIO ONPEAEIECHUS] MTHOBEHHONW CKOPOCTH.

HccnenoBanue COOTHOIIEHHSI MEXAY HYTAMH, HNPOHAECHHBIMH TEJIOM 3a IOCIEIOBATEIbHbIE PABHbBIE
MPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

M3yueHune NBHKEHUS LIAPUKA B B3KOU HKHUIKOCTH.

W3ydenue qBUKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunuun otHocurenbHocTu [anunes. [lepsrlil 3akoH HetoToHa. IHepLnanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [punuun cyneprnosuuuu cuil. Bropoil 3akoH HbroToHa [uisi MatepralbHON TOYKH.
Tpetuit 3akoH HproToHa 151 MaTepUalbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHHS
CKONIBXKEHUST W cuia TpeHus 1okos. Koadduument tpenus. Cuina CONMpOTHBICHHS MpPU JBIKCHHUU Tela B
JKMIKOCTH HIJIM ra3e.

HOCTyHaTCJ'ILHOG 1 BpallaTCJIbHOC ABUKCHHUE abCOIIFOTHO TBépﬂOFO TCIa.



MOMEHT CHITBI OTHOCHTEIBHO OCH BparieHus. [1e4o cuibl. Y CIOBUS paBHOBECHS TBEPIOTO TElA.

TexHUUECKUE YCTPOWCTBA M TPAKTHYECKOE MPUMEHCHHE: IMOJIIAIHUKH, TBHKCHUE HCKYCCTBEHHBIX
CITyTHHKOB.

Jlemoncmpayuu

SIBeHue wHEpUIUY.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIHX TEJ.

Bropoii 3akon Herotona.

W3mepenue cui.

CiioxeHue cui.

3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT Je()OpMAIIHH.

Hesecomocts. Bec Tena nmpu yCkOpeHHOM MOIbEME U TTAICHUH.

CpaBHEHHUE CHJI TPEHUS ITOKOSI, KAUCHHUS M CKOJIEKCHUS.

VYcinoBus paBHOBecHsI TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

W3ydenue nBrkeHus Opycka 1o HaKJIOHHOW TUTOCKOCTH.

HccrenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOHUKAIONIMX B MPYXXHHE U PE3UMHOBOM 00paslle, OT UX
nepopmanuu.

HUccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, HMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe

HNMmmynsc MaTepuanbHON TOYKH (Tela), CHCTEMBI MaTepPHAIbHBIX TOYEK. IMITyIbC CHIIBI M M3MCHEHUE
HMMITYJIbCa TeJa. 3aKOH COXPAHECHHUS UMITyJIbca. PeakTHBHOE IBUKCHUE.

Pabora cuabsl. MOIIHOCTE CHIIEL.

Kunernueckas sHeprusi MaTepUaTbHON TOUKH. TeopeMa 00 N3MEHCHUH KHHETUYECKOM SHEPTHH.

[orenumaneHast SHeprust. [loTeHIManpHas dSHEprus yopyro JIehOPMHPOBAHHOW  MPYKUHBL
[oTennuansHast 3HEPTUs TeNa BOIM3H TOBEPXHOCTH 3EMITH.

[ToteHnmanpHble W HEMOTCHIUANBHBIE CHIBI. CBs3b pabOTHl HEMOTCHIMAIBHBIX CHI C WU3MCHEHUEM
MEXaHUYECKOHM SHEPTHU CHCTEMBI TeJl. 3aKOH COXPAHECHUS MEXaHUIECKOM SHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHUUYECKUE YCTPOICTBa M TMPAKTHYSCKOE IMPUMEHEHHE: BOAOMET, KOMNEp, MPYKUHHBIA IUCTOJIET,
JIBIDKCHUE PAKET.

Jlemoncmpayuu

3aK0H COXpaHEHUS UMITYJIbCa.

PeakTuBHOE JBHIKECHHE.

[Tepexoy MOTEHIMATFHON SHEPTHH B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, iabopamoptvie pabomol

N3ydenue abCONMIOTHO HEYIIPYTOTO YAapa ¢ TIOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

UccnenoBanme cBs3u pabOTH CHIIBI C W3MEHCHHEM MEXAaHWYCCKOW JHEPTMU Tejda Ha IpuMepe
PACTSDKCHHS PE3HHOBOTO JKIYTa.

Pazgen 3. MoaekynspHas ¢puzuka 1 TepMOAMHAMHUKA

Tema 1. OcHno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TT0JIOKEHUS MOJIEKYJIIPHO-KHHETHUECKOI TEOPHUH U MX ONBITHOE 000CHOBaHUE. BpoyHOBCKOE
newkenue. dupoysusa. Xapakrep ABMKEHHS W B3aUMOJCHCTBUS YacTHIl BellecTBa. MoJen CTpOeHUs ras3os,
KHUJKOCTEH M TBEPIBIX Teld M OOBSICHEHHWE CBOWCTB BellecTBA Ha OCHOBE 3THX Mojeneid. Macca u pa3mepsl
moexyi. Konnuectso Bemectsa. [locTosiHHas ABorazapo.

Tennosoe paBHoBecue. TemnepaTypa u e€ usmepenue. lllkana Temneparyp Llenscus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHHME MOJEKYJSIPHO-KMHETHUYECKOW TEOPUM HIEaTbHOIO
ra3a. AOcoioTHas TeMIiepaTypa Kak Mepa cpefHeil KHHeTHYeCKOW SHEPrHH TEeIIOBOTO ABMKEHHS YacTHII Ia3a.
IMkana temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanbToHa.
W3zomporieccsl B MaeaibHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mnpencraBieHue
H30IIPOLIECCOB: M30TEPMa, N30X0pa, H300apa.



TexHUUECKUE YCTPOUCTBA U MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIONINE IUCKPETHOC CTPOCHHE BEINECTBa, (OTOrpaduu MONEKYJT OpPraHUYEeCKUX
COEJMHEHUIL.

OnbiTe! 10 MU Gy3UH KUTKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABHKEHHUSL.

Mogpens omneita IlItepHa.

OnBITH, TOKAa3bIBAIOIINE CYIICCTBOBAHAE MEKMOJICKYJSIPHOT'O B3aUMOICHCTBUSI.

Moieinb, HILTFOCTPUPYIOIIAs IPUPOAY IABJICHHUS Ta3a Ha CTCHKH COCYIa.

OnBITH, HIUTIOCTPUPYIONINE YPABHEHUE COCTOSHHS UACATBHOTO ra3a, U30IMPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

OnpeznencHre Macchl BO31yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEeHUI 00bhEMa KOMHATEHI, TaBJICHUS
¥ TeMIIEPaTyphl BO3/IyXa B HEH.

HccrnenoBanue 3aBUCUMOCTH MKy TapaMeTpaMH COCTOSIHUS Pa3peKCHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoauHaMuveckass cucTeMa. BHYTpPEHHss 3HEPrus TEPMOJWHAMHYCCKOW CHCTEMBI M CHOCOOBI e
mMeHeHns. KonmdecTBo TEIOTH U paboTa. BHYTpeHHS SHEpPrus OJHOATOMHOTO HJCAbHOTO Ta3a. Buisl
TeIIonepeady: TEIUIONPOBOAHOCTh, KOHBEKIINS, U3IyUeHHE. Y IefbHasl TeII0EMKOCTh BemecTBa. KonnuecTBo
TEIUIOTHI MPH TEIUTONEepeIaye.

[onsitue 06 agmabatHOM mporecce. [lepBrIid 3aKOH TepMOJMHAMUKH. [IpUMEHEHUE MEpPBOrO 3aKOHA
TEPMOJMHAMHUKH K u3omporeccam. [ padudeckas uaTepnperanus paboThI rasa.

Bropoii 3akon TepmoanHaMuky. HeoOpaTHMOCTh ITPOLECCOB B PUPOIE.

TemnoBbie MamuHEL. [IpUHIMITEI TSHCTBHS TEIUIOBBIX MaliuH. [IpeoOpa3oBaHus SHEPTUH B TEILIOBBIX
MammHaX. KoaddunueHntr monesHoro naeiictBus TteruioBod Marmmbbel. [{ukn Kapro u ero ko3¢ duimeHt
I10JIE3HOTO AEHCTBUS. DKOJIOTHYECKUE MPOOIIEMBI TEITIOIHEPTETHUKH.

TexHUYECKUE YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: IBUTATENh BHYTPSHHETO CrOpaHUsl, OBITOBOI
XOJIOJMIIFHUK, KOHIUIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEW HEPTHHM Tella MPHU COBEPIICHWH PalOOTHI: BBUICT MPOOKH W3 OYTBUIKH MO
JICHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3(upa B IATYHHOU TPyOKe MyTEM TpeHUs (BUICOIEMOHCTPAIIHS).

W3MmeHeHne BHYTPEHHEH SHEprud (TeMIepaTyphl) Tella IPH TEILIoneperaye.

OnbIT 0 aabaTHOMY PaCIIMPEHUIO BO3IyXa (OIBIT C BO3IYIIHBIM OTHABOM).

Moenu mapoBoil TypOUHBI, IBUTaTENsl BHYyTPSHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3mepenne ynenbHOH TEmI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Mazosvie nepexoowvl

[TapooOpasoBanue u koHAeHcanus. Mcnapenue u kuneHne. AOCOIOTHAS U OTHOCUTEIbHAS BIaKHOCTh
BO31yxa. HachlmeHHbI map. YaenbHas TEIUIoTa MapooOpa3oBaHUs. 3aBHCUMOCTh TEMIIEPATyphl KUTICHHUS OT
JTABJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbIe Tela. AHHU3OTPOIUS CBOMCTB KpHCTALIOB. JKumkue
kpuctamiel. COBpeMEHHBIC MaTepuaibl. [lmaBieHWE W KPUCTALTU3AIMs. YJIeNbHAs TEIUIOTA IUIaBICHHUS.
CyOnumarusi.

YpaBHEHHE TEIUIOBOTO OajlaHca.

TexHUUECKUE YCTPOHCTBA M MPAKTUYECKOE MPUMEHCHHE: TUTPOMETP H IICHXPOMETp, KaIOpUMETD,
TEXHOJIOTUH MOJTYYCHHSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIC HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHILIEHHBIX [1APOB.

Kurienne nmpu NOHMKEHHOM JIaBJICHUU.

Crnioco0bl M3MepeHHs BIAXKHOCTH.

HabmoeHre HarpeBaHusl U TUIABJICHUS KPUCTAJUIMYECKOTO BEIICCTRA.

JleMOHCTpanus KpUCTAILIOB.



Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
W3MmepeHne 0OTHOCUTENbHOH BIaXKHOCTU BO3LyXa.

Paznea 4. DaexkTpoamHaMuKa

Tema 1. Dnexmpocmamuxa

OnekTpuzanusi Tel. OJEeKTpuueckuil 3apsia. [IBa Buna oanekTpuyeckux 3apsiioB. [IpoBoaHukw,
JIURJIEKTPUKU U TIOTYTIPOBOJHUKHU. 3aKOH COXPAaHEHUS JIEKTPUUECKOIO 3apsia.

BsaumopetictBue 3apanos. 3akoH Kynona. TodeuHsldl anekTpuyeckui 3apaj. DIEKTPHUECKOEe IOJIE.
Hampsok€HHocTh  anekTpuyeckoro moiisd. [IpuHOUN  cynepno3uuuu  dJeKTpudeckux nojei. Jlunuu
HaIpPsHKEHHOCTH DJIEKTPUYECKOTO MOJISL.

Pabora cmn snekrpoctatmueckoro moins. IloteHmuman. PasHocte mnoreHnmanoB. [IpoBomHUKH U
JIURJIEKTPUKHU B DJIEKTPOCTATUYECKOM I10Jie. J{UaneKTpuyecKkas IpoOHULaeMOCTb.

OnextpoéMkocTs. KonaeHcarop. DIEKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEprusi 3apsKeHHOTO
KOHJIEHCaTopa.

TexHuyeckue  ycTpoWCTBAa W NPAKTHUECKOE  IPUMEHEHHUE:  DJIEKTPOCKOI,  JJIEKTPOMETD,
AMEKTPOCTATHYECKAs 3alllATa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KOHACHCATOpP, KOMUPOBAIBHBIN —ammapar,
CTpYWHBIN IIPUHTEP.

Jlemoncmpayuu

YCTpoHCTBO U NPUHLIUI AEHCTBHSA IIEKTPOMETPA.

B3aumoneiicTBrue HA3NEKTPU3OBAHHBIX TEN.

DeKTpUUECKOe T0JIe 3apSKEHHBIX Tell.

IIpoBOJHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTUUecKast 3alluTa.

JMdIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb AJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSHUS MEXIY
HHUMH U AUBJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

M3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. ITocmoannwiit 3nekmpuyeckuii mox. Toxku ¢ paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCIIOBUSI CYLIECTBOBaHUS 3JIEKTpUUecKoro Ttoka. Mcrounuku Toka. Cuila Toka.
ITocTosIHHBIH TOK.

Hamnpsoxenne. 3akon OMma 1715l yyacTKa LETH.

DNEeKTpUYECKOe  COMPOTHUBIIEHUE. YIeJIbHOE CONpPOTHBIEHHE BelecTBa. llocienoBaTesbHOE,
napajijiesIbHOe, CMEIIaHHOE COeJUHEHUE MPOBOJHUKOB.

Pabora 3nexrpuueckoro Toka. 3akoH [xoyns—JIeHa. MOIIHOCTE 3MIEKTPUIECKOTO TOKA.

DNEeKTPOABUKYIAsl CUJIa U BHYTPEHHEE COINPOTUBICHUE HCTOYHMKA ToKa. 3akoH Oma JJii MOJHOM
(3aMKHYTOI) 37eKTpUYecKoii e, KopoTkoe 3aMbIKaHue.

DNEeKTpOHHAsT MPOBOAMMOCTh TBEPIABIX METAIOB. 3aBUCHUMOCTb CONPOTHUBIEHUS METAIOB OT
teMmieparypbl. CBEpXIIPOBOAUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOWCTBA 3J€KTPOHHBIX ITyUKOB.

[MomynpoBonauku. CoOCTBEHHas W TpPUMECHAs MPOBOJUMOCTH IMOIYNPOBOIHUKOB. CBOMCTBa p—n-
riepexoza. [1oaynpoBoJHUKOBEIE IPUOOPEI.

DNEeKTpUYECKUl TOK B PacTBOpax M paciulaBaxX 3JIEKTPOJIUTOB. DJEKTPOJIUTUYECKAs] TUCCOLUALUS.
OnexTponus.

DneKkTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTENbHBIN pa3psa. Monnus. [lna3ma.

TexHuyeckue ycTpoucTBa U MPAaKTHYECKOE MPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP, PEOCTaT, HCTOUHUKH
TOKa, JJIEKTPOHATPEBaTEIbHBIC MPHOOPHI, SIEKTPOOCBETUTEIBHBIC MPHOOPHI, TEPMOMETP COMPOTHBIICHUS,
BaKYyMHBIH JHOJI, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN U0, TATEBAHUKA.

Jlemoncmpayuu

M3mepeHue cuiibl TOKa U HaNpsKEHHUsL.



3aBUCUMOCTb CONPOTHUBICHHUSA LUIMHAPUYECKUX IPOBOAHUKOB OT UIMHBI, ILIOMAIU IOHNEPEYHOro
CEUeHHs U MaTepHana.

CMeraHHOe COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe m3MepeHue 3neKTpoABIDKYIIEH cunbl. KopoTkoe 3aMbIkaHME TalbBaHUYECKOTO JIEMEHTa U
OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAIJIOB OT TEMIIEPATYPBHIL.

IIpoBOAUMOCTB 3TEKTPOIUTOB.

HckpoBoil pa3psa 1 IpoBOJUMOCTb BO3AYyXa.

OAHOCTOPOHHSS NPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

W3ydeHue cMeIaHHOro COeANHEHHS PE3UCTOPOB.

N3MmepeHne 31eKTpoABMKYILEH CUIbl HICTOUYHHMKA TOKA U €10 BHYTPEHHEr0 CONPOTHUBIICHUS.

Hab:ronenue snexTpoimsa.

MesknpeaMeTHbIe CBSA3H

Wzyuenne xypca ¢usuku 6azoBoro yposHs B 10 kiacce ocymecTBiseTcs ¢ y4€TOM COJep KaTeIbHBIX
MEXXIPEJIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpaduy U TEXHOJIOTHH.

Mesicnpeomemuule nonsimus, CBI3aHHBIE C U3yYSHUEM METOJIOB HAyYHOTO MTO3HAHMS: SIBIICHUE, HAYYHBII
¢axT, runoresa, pu3HUecKasi BeINUNHA, 3aKOH, TEOpHs, HaOJII0AeHHEe, SIKCIIEPUMEHT, MOAEINPOBAHUE, MOJIEIb,
HU3MEpEHHE.

Mamemamuxa: pelieHne CUCTEMBl ypaBHEHHH, JInHelHast QyHKuus, napadoina, runepoona, ux rpaduku
U CBOWCTBAa, TPHUIOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHICHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIUHU HA OCU KOOPAHUHAT, CII0KEHUE BEKTOPOB.

buonocua: MexaHudeckoe ABWKEHHE B JKUBOH mpupone, aud¢ysus, ocMoc, TEINIOOOMEH >KHBBIX
OpraHu3MOB (BB TEILIONIEPEIauH, TETUIOBOE PABHOBECHE), HICKTPUUECKHE SIBIICHUS B XKHUBOW IPHPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBAa, CTPOCHHE aTOMOB U MOJEKYJI, MOJIb BELIECTBA, MOJSpHAas
Macca, TEIUIOBble CBOMCTBA TBEPABIX TelN, XHUIKOCTEH M Ta30B, JJIEKTPUUYECKHE CBONCTBA METAJIOB,
JNEKTPOIUTUYECKAs AUCCOLUALINS, TalbBAHUKA.

Teozpagpus: BNaXXHOCTH BO3lyXa, BETPBL, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBH)KEHHH C HCIIOJIb30BAHMEM MEXAaHU3MOB, YUYET TPEHHS B TEXHHKE,
TIOJIIUITHUKY, HCIIOJIb30BAaHHE 3aKOHAa COXpPaHEHHs HMITyJIbCa B TEXHHKE (pakeTra, BOJIOMET W JpYyrue),
JIBUTaTe)Ib BHYTPEHHETO CropaHus, HapoBas TypOWHA, OBITOBOH XOJOAWIBHHK, KOHIMLHMOHEP, TEXHOJIOTHH
MOJly4YeHHUs.  COBPEMEHHBIX MaTepualioB, B TOM 4YHCIE€ HAHOMAaTepUalloB, M  HAHOTEXHOJIOTUH,
JJIEKTpOCTaTUYECKass ~ 3alluTa,  3a3eMJICHHE  JJICKTPONpPUOOpPOB,  KCEPOKC,  CTPYHHBIA  HpUHTED,
JJIEKTPOHArpeBaTeIbHbIE IPHOOPEL, 3JIEKTPOOCBETUTEIBHBIE IIPHOOPEL, TAIEBAHHKA.

11 KJIACC

Paznea 4. DaexkTpoamHaMuKa

Tema 3. Maznumnoe none. In1eKmMpoOMazHUMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3anMoeiicTBre MOCTOSHHBIX MAarHUTOB. MarHuTHoe mnoJie. BeKkTop MarHUTHON
vHAyKuud. IIpuHOMN cynepno3uiuy MarHuUTHBIX noned. JIuHuuM MarHuTHOM wuHAykuuu. Kapruna nuHuit
MAarHUTHOW MHAYKLUHU MOJISI HOCTOSTHHBIX MarHUTOB.

MarnutHoe mosie NpOBOJHUKA C TOKOM. KapThHa JMHUNA HMHIYKUUUM MAarHUTHOTO MOl JUJIMHHOTO
NpsIMOrO MPOBOJHMKA M 3aMKHYTOIO KOJIBLEBOrO MPOBOJHUKA, KAaTymIKM C TokoM. OmneiT Dpcrexa.
B3aumoseiicTBue NpOBOJIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HaIlPaBJICHUE.

Cuna JlopeHua, e€ Moayib M HampaBieHue. [[BuKeHHE 3apsDKEHHOM YacTUIbl B OJHOPOIHOM
MarHuTHOM none. Pabota crsl JlopeHtia.

SIBneHune aneKTpoMarHuTHOW MHAYKUMHU. [IOTOK BEeKTOpa MarHMUTHOM WMHAYKLUMH. DJNEKTPOABIIKYILAS
CWJIa MHAYKIUH. 3aKOH 3JIEKTPOMarHuTHoW nHaykiuu dapajest.



BuxpeBoe snekTpuueckoe Mmoiie. DASKTPOABUXKYLIAS CUIa HHIYKUUUM B MNPOBOJIHHUKE, JBUKYIIEMCS
MOCTYIATENbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIeHHE CAMOMHAYKIMU. DIEKTPOABUKYLIAs CUJIa CAMOMHAYKLIMH.

DHeprust MarHUTHOT'O TOJISl KATYIIKU C TOKOM.

DEeKTPOMarHUTHOE MOJI€.

TexHuyeckue yCTpOICTBAa W MPAKTUUECKOE NPUMEHEHHUE: IMOCTOSHHBIE MAarHUThI, JIEKTPOMArHUTHI,
3JIEKTPOABUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX YACTHL, UHAYKIIMOHHAS TIeUb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE AJIEKTPOHHOT'O IIyYKa MarHUTHBIM T1OJIEM.

JIuHUY UHYKUUU MarHUuTHOTO TOJIA.

B3aumonelicTBre ABYX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHue 371eKTPOMAarHUTHON UHTYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JIEKTPOJIBIXKYILEH CHIIbI MHAYKIUU OT CKOPOCTH U3MEHEHUS MAarHUTHOT'O TIOTOKA.

SIBneHne caMOMHAYKLUU.

Yuenuueckui sxcnepumenm, iabopamoptvie pabomol

M3yueHne MarHUTHOTO MOJISL KATYIIKH C TOKOM.

HccnenoBanue nelicTBUs MOCTOSSHHOTO MarHUTa Ha PaAMKY € TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM UHIYKIIUH.

Pa3znen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHuUmMHble KO1e0AnUA

Konebarenpnas cucrema. CBOOOIHBIC MeXaHUYECKUE Konebanus. [lapmonndeckue konebanus. [lepuon,
4yacToTa, aMIuIUTyda M (asza konebanuid. [Ipy>KuMHHBIH MasTHUK. MareMaTHuecKuii MasTHHUK. YpaBHEHHE
rapMOHHYECKUX KoneOanuil. [IpeBpanieHue SHEPruy IPU rapMOHUICCKUX KOJICOaHHSIX.

Konebarenprbiit koHTYp. CBOOOIHBIC 3JCKTPOMATHUTHBIC KOJEOAHWS B HACATBHOM KOJIEOATEIHHOM
KOHTYpEe. AHAIIOTUS MEXKIY MEXaHUYESCKAMU U AJICKTPOMAarHUTHBIMU KoseOanusmu. @opmyna Tomcona. 3akoH
COXpaHCHHS YHEPTUU B HCATFHOM KOJIeOATEIFHOM KOHTYPE.

[IpencraBnenne o 3aryxarommx KojieOaHUSX. BBIHYKICHHBIE MeXaHWUYecKue KoieOanus. PesoHaHc.
BrIHy X IeHHBIC 2IEKTPOMArHUTHEIE KOJICOAHMSI.

ITepemennsiit Tok. CUHYCOUJANBHBIN epeMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE
U JeICTBYIOLIEE 3HAUEHHE CUJIbI TOKA U HAIPSDKEHUSL.

Tpancdopmarop. [Ipon3BoacTBO, mepeaada U MOTPEOICHUE MEKTPHUCCKON SHEPTHH. DKOJOTHUCCKUE
PUCKH TpU MPOU3BOACTBE 3NEKTpodHepruu. KynbTypa HCIONB30BaHMS 3JIEKTPOIHEPIMU B MOBCEJHEBHOM
JKU3HU.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK, TI'E€HEpaTop
MEPEMEHHOI0 TOKA, IMHUU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanme mapaMeTpoB KoeOaTeIbHON CUCTEMBI (TIPYKUHHBIA WIH MAaTEMAaTHYCCKUA MasSTHHK).

Habmronenne 3aryxaromux KojaeOanuii.

HccrienoBanne CBOWCTB BBIHYKICHHBIX KOJICOaHUH.

HabmoneHue pe3oHaHca.

CBOOOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUSI.

OcrmwurorpaMMel  (3aBUCHMOCTH CHJIBI TOKa W HAMPSHKCHHS OT BPEMEHH) JUISA JJICKTPOMArHUTHBIX
KOJICOaHHH.

Pesonanc npu nocieoBaTeaIbHOM COEIMHEHUH PE3UCTOPa, KaTYIIKU HHAYKTUBHOCTH M KOHJEHCATOPA.

Mopens JIMHUY 3JIEKTpOIIepeIayun.



Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

HccnenoBanue 3aBUCUMOCTH IT€pUO/Ia MaJIbIX KojeOaHuii rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMEeHHOro TOKa B LIEMU U3 MOCIEA0BATEIbHO COCAUHEHHBIX KOHJIEHCATOPa, KaTyIIKH
U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHBIE 0HbI

Mexanuueckue BONHBI, yclIoBHsA pachpocTtpaHeHus. Ilepuoa. CkopocTb pacHpOoCTpaHEHUs M JUIMHA
BouHbI. [Tonepeynsle u poonbHEIE BOJIHBL MHTepdepennus u qudpakuns MexaHn4eCKuX BOJIH.

3Byk. CkopocTh 3ByKa. 'poMKOCTb 3ByKa. Bricota Tona. TemOp 3ByKa.

DJeKTpOMarHUTHBIE BOJIHBI. YCIIOBUSI M3JIy4€HHs 3JIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTanms
BekTopoB E, B, V B anexrpomarautHoit BoiaHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH: OTPaXKEHUE, IPEIOMIICHUE,
noJsipu3anus, Audpakuus, nHTepdepenius. CKopocTb 3JIeKTPOMAarHUTHBIX BOJIH.

[Tkana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHe 3IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIIBI paMOCBS3H U TeNeBUICHHS. Pagronokaruys.

ONEeKTPOMarHUTHOE 3arPsI3HEHUE OKPY KaIOIIEH CPenbl.

TexHndeckue ycTpoicTBa U MPAaKTHYECKOE [TPUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPa3ByKOBast
JIMarHOCTHKA B TEXHUKE U MEIHLUHE, pajap, paJuolpHEMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

O6pazoBaHue 1 pacrpocTpaHeHUE MONEPEUHBIX U POJIOIBHBIX BOJIH.

Konebumronieecs Teno kak HCTOYHHUK 3BYKa.

HaOronenne oTpaxeHUs! U IPETIOMIICHHSI MEXaHHUYECKHUX BOJIH.

Hab6mronenne narepdepeHunu 1 tudpakuy MEXaHHYECKUX BOJIH.

3BYKOBOH pe30HAHC.

HaO:roneHne cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U YaCTOTON KOJIeOaHHH.

HccnenoBanue CBONCTB JIEKTPOMArHUTHBIX BOJIH: OTpaXKCHUE, NPENOMIICHHE, MOJIApHU3alHus,
mudpaxnus, naTEpdEpeHIs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmMonuHeiiHOe pacIpocTpaHEHHE cBeTa B OJHOPOAHOH cpexe. Jlyu cBera.
TodeuHblil HICTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300paskeHNH B TNIOCKOM 3epKalle.

[Ipenomnenue cBera. 3aKOHBI MpENOMIICHHS cBeTa. AOCOJIIOTHBIN ToKa3aresnb npeiomieHus. [lonHoe
BHyTpEeHHee oTpaxxeHue. [IpeenbHblil yroi NoJIHOro BHYTPEHHETO OTPaXKEHUSL.

Hucnepcus cBera. CioxkHbIi cocTa 6enoro csera. Lger.

Cobwuparonie n paccenBaromue JMH3bL. ToHKas nuH3a. DOKycHOE pacCTOSHHME M ONTHYECKas CHila
TOHKOW JnH3BI. [locTpoeHne n300paskeHNi B COOMPAIONIUX U pacCEUBAIONINX JHH3aX. PDopMyIia TOHKOH JIMH3BI.
YBenuueHnue, jaBaeMoe IMH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHKU.

BonmHoBast onrtuka. HWurepdepenums cBera. KorepeHTHbIE HMCTOYHHMKH. YCIOBUS HAOIIOICHHUS
MaKCHMMYMOB U MUHHMYMOB B HHTEP(EPESHIIIOHHONW KapTHHE OT ABYX CHH(a3HbIX KOT€PEHTHBIX HCTOUYHHUKOB.

Hdudpaknus ceera. [udpakumoHHas pemérka. YciioBue HaONIONEHUS TJIABHBIX MaKCUMYMOB IIpH
1a/ICHUM MOHOXPOMAaTHYECKOT'0 CBETAa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Monstpuszanus ceera.

Texnnueckue ycTpoiicTBa W IpaKTHYECKOE€ NPUMEHEHHE: OYKH, Jiyna, (oroarmapar, NMpOeKIIMOHHBIN
anmnapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOJISIPOHIL.

Jlemoncmpayuu

[IpsamMonuHeiHOE pacTipocTpaHeHne, OTpaKEHHE U IIpeoMiIeHre cBeta. OnTnieckue Npruoopsl.

[TonHoe BHyTpeHHEe oTpaskeHHe. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHUH B JINH3AX.

Monenu MUKpOCKOIa, TEIECKOTA.

Hab6mronenne narepdepeHunu ceera.

Habmronenne qudpakuum cera.

Habmronenne nucnepcun cBeta.



[Tomyuenue cnexTpa ¢ HOMOLIBIO IPU3MBI.

[TomydeHue criekTpa ¢ TOMOIIBIO TUPPAKIIMOHHON PEIETKH.
Habronenune nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
N3mMmepeHune nokasaTesns NpeIOMICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paKEHUH B JINH3AX.
Habmronenne nucnepcun cBera.

Pazgen 6. OcHOBBI cIeINAILHON TEOPHH OTHOCHTEIBLHOCTH
I'pannubsl nmpumeHMMOCTH — Kiaccuueckod — MexaHuku.  IlocTymarel — chnenuanbHOH — Teopuu
OTHOCUTEIIBHOCTH: HHBAapUaHTHOCTb MOJXYJS CKOPOCTH CB€Ta B BaKyyMe, NPUHLIUI OTHOCUTEIBHOCTU
OlHIITeHA.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHU U COKpAILEHUE JJIUHBI.
OHeprust ¥ UMILYJIbC PENATUBUCTCKON YaCTUIIBL.
CBsI3b MaccChl C 9HEPrUel U UMITYIbCOM PENATUBUCTCKOM YaCTHULIBI. DHEPrUsl IOKOSL.

Pazgen 7. KBanToBas gusnka
Tema 1. Inemenmol K6anmoegoii ONMuKu

®otonbl. ®opmyna [Inanka cBs3u sHepruu GoToHa C €ro 4YacTOTOH. DHEPrust U UMITYJIbC (OTOHA.

OtkpsiTre u uccaenoBanne Goroaddexra. Onpitel A. I'. Cronerosa. 3akoHs! poToaddexra. YpaBHeHNE
Onnmreiina 1t porordpdekra. «KpacHas rpannna» Gorospdexra.

Hasnenue ceera. Onprtel [1. H. JleGenera.

Xumuueckoe AEHCTBUE CBETA.

TexHnueckue yCTpoiCTBA M HpPAaKTHYECKOE INPHMEHEHHE: (OTOdJIEMEHT, (OTONATUHK, COTHEUHAs
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3((eKT Ha YCTAaHOBKE C IMHKOBOH ILIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (hoTod(deKTa.

Cseronuon.

Conneynas Garapest.

Tema 2. Cmpoenue amoma

Monens aroma TomcoHa. OmbiThl Pezepdopaa o paccesHuto o -yactun. [lnanerapHas Mozxenb aroMa.
[ocrynatsr Bopa. M3nyuenne u mornomenne (OTOHOB MU INEpexojie aToMa C OJHOTO YpOBHS SHEPTUHM Ha
Japyroil. Buasl ciektpoB. CieKTp ypoBHEH SHEPIUU aTOMa BOAOPOJIA.

Bonnossle cBoiicTBa yactull. Bonnsl ge bpoitna. KopnyckynspHo-BOIHOBOH! Ayanusm.

CroHTaHHOE U BBIHYKJIEHHOE U3Iy4YEHUE.

TexHnveckue yCTpOHCTBA U NMPAKTUUECKOE MPUMEHEHNE: CIEKTPAIbHBIN aHaau3 (CIIEKTPOCKOIN), Jia3ep,
KBaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monens omeita Pesepdopaa.

Onpenenenue ATMHBI BOIHBI Ja3epa.

HaOronenne aMHEHYaTHIX CIEKTPOB U3y YEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

Habnronenne nuHeHyaToro crexTpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTpOeHHs sapa. OTKpbITHE PagMOaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuro coctaBa paauoakTHBHOrO wu3nydeHus. CpoiictBa anbga-, Oera-, ramma-
U3Iy4eHUs. BnusHue painoakTUBHOCTY Ha )KUBbIE OPIaHU3MBL.

OtkpeiTHEe TpoTOHAa M Heifrpona. Hyknonnas mopnens sinpa ['elizenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncno siapa. M3zoromnst.



Anbga-pacnan. DONEKTPOHHBIH M TMO3UTPOHHBIH  Oera-pacmax. ['amma-mzmydeHue.  3akoH
PaAMOaKTUBHOIO pacnaja.

OHeprus cBs3U HYKJIOHOB B siyipe. SnepHble cuibl. JledexT Macchl sapa.

Snepuble peakuuu. JleneHue u CUHTE3 sAep.

Snepusiit  peaktop. TepmosimepHblit cuHTe3. [IpoOneMbl M TEPCHEKTHUBBI SIEPHOH AIHEPrETHKH.
OKOIOrn4ecKue acleKThl iAepHON SJHEPTeTUKH.

OneMeHTapHble YacTHLbL. OTKpPBITHE TO3UTPOHA.

Merto/1p! HAOMIONEHHS U PETUCTPALINY HIEMEHTAPHBIX YaCTHII.

®ynnameHTaNbHBIE B3anMoeHcTBUs. EnnHCTBO (hr3nyeckoi KapTHHBI MHpa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: I03MMETp, Kamepa Bunbcona, spepHblil
peakrop, aTomMHasi 6oMo0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

HccnenoBanne TpekoB yacTHI (110 TOTOBBIM (hoTorpadusm).

Pazgen 8. DnemeHTBI acTPOHOMHUM H ACTPOGU3NKH

Oransl pa3BUTHUS acTpoHOMUH. [IpuKkiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3nHoro HeGa. Co3Besnust, ipKue 3BE3/1bl, IUIAHETHI, UX BUANMOE JBIKEHHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE3A. 3BE3ObI, UX OCHOBHBIE
XapaKTepUCTUKU. JlparpaMmMa «CHeKTpalbHBIN KJIACC — CBETUMOCTBY. 3BE3MbI INIABHOW MOCIIEAOBATENBHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTbY Ul 3BE3/ INIABHOW MOCIEN0BATENBHOCTU. BHyTpeHHEe cTpoeHHe 3BE3N.
CoBpeMeHHBbIe TPEICTABICHUS O IPOUCXOXKACHUH U 3Bomonnu ConHLa U 3BE371. OTalbl JKU3HU 3BE3.

Mneunsiii ITyts — Hama I'anaktuka. ITonoxenue u neuxenue Connna B 'amaktuke. Tunsl ramakTuk.
Paguoranaktuxu u kBazapsl. YEpHbIE ObIPHI B Apax ralakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa66ia. Pazberanue ranakruk. Teopust bonbioro B3peisa.
PenukroBoe nznydeHue.

MacmrabHast cTpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie npobiaeMbl acTpOHOMHUH.

Yyenuuecxue nabnooenus

HaOnroneHnss HEBOOPY)XEHHBIM TIJIa30M C HCIOJIb30BAHMEM KOMIIBIOTEPHBIX IPUJIOKEHUH IS
OIIpEeZIeTICHUs TIOJIOKEHUsI HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOTro
MOJTyIIapUsl U IPKUE 3BE3MBL.

Hab6mronenus B Teneckon Jlynsl, mianet, Mieunoro IlyTu.

O0o00maroniee NOBTOpeHne

Ponb ¢u3MKM M acTpOHOMUHM B 3KOHOMHYECKOW, TEXHOJOIMYECKOH, COIIMAIBHON M STHYECKOH cdepax
JIeITEIIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKHM 1 acTPOHOMHH B COBPEMEHHOI Hay4yHOW KapTHHE MHpa, pOjb
¢usnueckoil Teopur B (GOPMHPOBAHMHU TPEICTaBICHUH O (DU3NUECKON KapTUHE MHpPa, MECTO (U3MUYECKOM
KapTUHBI MUPa B 00ILEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUN O IIPHPOJIE.

MesknpeaMeTHbIe CBSA3H

Wzyuenne xypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ y4€TOM COJep KaTeIbHbIX
MEXXIPEJIMETHBIX CBSI3€H C KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpadiy U TEXHOJIOTHH.

Mesicnpeomemnule nonsimus, CBI3aHHBIE C U3yYSHUEM METOJIOB HAyYHOTO MTO3HAHMS: SIBIICHUE, HAYYHBII
¢axT, runoresa, pu3HUYecKasi BeINYNHA, 3aKOH, TEOpHs, HaOJII0AeH!Ee, SIKCIIEPUMEHT, MOAEINPOBAHUE, MOJIEIb,
HU3MEpEHUeE.

Mamemamuxa: pelieHUEe CUCTEMbl yPaBHEHHWH, TPUIOHOMETpUYECKHE (YHKIMHM: CHHYC, KOCHHYC,
TaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIMH Ha OCU KOOPAUHAT,
CIIOKCHHWE BEKTOPOB, IIPOM3BOJHBIE JJIEMEHTAPHBIX (QYHKIMH, TPH3HAKH IOMO0HMS TPEYyrOJbHHUKOB,
oIpezieIeHUe TUIOLIAIH IUIOCKUX (GUryp 1 00BbEMA Tell.



buonozua: snekrpudeckue sBICHUS B )KUBOW IPHPOJE, KojieOaTeNbHbIe IBM)KEHHS B KHBOW INPUPOIE,
ONTUYECKUE SIBIICHUS B )KUBOU NMPHUPOJIE, JEHCTBUE paiualliM Ha XKUBbIE OPTaHU3MBIL.

Xumus: CTpOEHHE aTOMOB U MOJEKYJ, KPHCTaIIM4YecKas CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa3oBaHMsI KPUCTAIUTMUECKOM PELIETKH, CIIEKTPAIbHBIN aHAJIH3.

Teozpagpus: MarHUTHBIE TTOJIOCAa 3€MIIH, 3JI€KH MarHUTHBIX pyX, POTOCHEMKA 3eMHOI IMOBEPXHOCTH,
NIpeJICKa3aHue 3eMJIETPSICEHUIL.

Texnonoeus: TMHUU DIIEKTPOIEpead, TEHEPATOP MEPEMEHHOI0 TOKa, 3JEKTPOABUTaTeNlb, HHAYKIIUOHHAS
neyb, pagap, palvdoONpUEMHHK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meup, NpPOEKUMOHHBIM ammapar,
BOJIOKOHHASI OIITHKA, COJIHEYHast Oarapest.



IINTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA NPOTPAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha ypoBHe cpegHero obmero oOpa3zoBaHust (0a30BBII
YPOBEHb) JIOJDKHO OOECHEYHUTH JOCTHXKEHHE CIICAYIONIMX JMYHOCTHBIX, METANPEAMETHBIX W IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUsS yueOHOTO mpeamera «Du3nKa» MOIDKHBI OTpakaTh TOTOBHOCTH U
CIOCOOHOCTh OOYYaIOUIUXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH MO3MIIUEH JTHMYHOCTH,
CHUCTEMOW  IICHHOCTHBIX  OPHCHTAIMi, TMO3UTHUBHBIX BHYTPEHHUX  YOCKICHHH, COOTBETCTBYIONIHX
TPaIUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacIIUpEHIe KIU3HEHHOTO OIIBITA U OIBITa IESTEIFHOCTH B
IpoIiecce peann3aiii OCHOBHBIX HAaIpaBIEHUI BOCIIUTATEIBHOMN 1ESTEILHOCTH, B TOM YHCIIE B YaCTHU:

1) rpa:ka1aHCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKJAHCKOW MO3ULIMU O00YyYaoOUIerocsi Kak aKTHBHOI'O W OTBETCTBEHHOT'O 4JICHA
poccuiickoro o0IecTBa;

MIPUHSITHE TPATUITMOHHBIX 00IIEUYEeTIOBEUECKUX TYMAHUCTUYECKUX U JEMOKPAaTHIECKIX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpECax IpakJaHCKOTO 0OIIecTBa, y4acTBOBAThH B
CaMOyIMpaBlIeHUU B 00pa30BaTeIbHOM OpraHu3aIiy;

yMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBUM C WX (yHKIUAMU U
Ha3HauYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKON NEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXKIAHCKON HACHTHYHOCTH, TAaTPHOTH3MA,;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM POCCUHCKUX YUEHBIX B 00JaCTH
(U3UKK U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHSI, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTh OIICHHWBATh CUTYAIMIO U MPHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACH Ha MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YIEHOTO;

0CO3HaHHE JIYHOTO BKJIa/Ia B IOCTPOSHHE YCTOWYMBOTO Oy IylIero;

4) 3CTEeTUYECKOT0 BOCIIUTAHUS

ACTETHYECKOE OTHOIIECHHE K MUPY, BKJIIOYas 3CTETUKY HAY4YHOTO TBOPHYECTBA, MPUCYIIEro (usnueckoi
HayKe;

5) TpynoBOro BocnuTaHus:

MHTEpeC K pa3auyHbIM cepam npodecCHOHATBHON esITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DH3HKOI
U TEXHHUKOH, yMEHHE COBEpIlaTh OCO3HAHHBIA BBHIOOp Oynylieil mpodeccuy M peann3oBbIBaTh COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 00Opa30BaHMIO W CaMOOOPa30BaHMIO B 00JIaCTH (M3MKH Ha MPOTSHKEHUU
BCEH KU3HU,

6) 3K0JI0rH4eCcKOr0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh HIKOJIOTHYECKON KYJIBTYPhI, OCO3HaHHE TIIO0ATBHOTO XapakTepa IKOJIOTHYECKHX
npooieM;

IJJAHUPOBAaHUE M OCYIIECTBICHHE JEHCTBUM B OKpy)Karolledl cpene Ha OCHOBE 3HaHUS Lenei
YCTOIUMBOTO Pa3BUTHS YEIOBEUECTRA,;

pacuIpeHne OmbITa AeSTeIbHOCTH 3KOJIOTHYECKOI HalpaBIeHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAaHUHN T10
¢busuke;

7) HEeHHOCTH HAYYHOI0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUS
¢usnueckoit Hayku;



OCO3HaHUEC ICHHOCTH Hay‘lHOfI ACATCIbHOCTH, TOTOBHOCTDH B IPOLICCCEC U3YUCHUS (1)I/ISI/IKI/I OCYIICCTBJIATH
MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD HMHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTenbHbIE YHHBEPCATbHbIE yueOHbIe AeiicTBUS
bazoBble JJornueckue aeiicTBusi:

CaMOCTOSTENTFHO (POPMYIIHPOBATE U aKTyaJIH3UPOBATh IPOOIEeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPEeNIeNATH IeTHN NeATeILHOCTH, 33/1aBaTh TAPAMETPhl U KPUTEPHUHU MX JTOCTHKCHUS;

BBISBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B PACCMATPUBAEMBIX (PH3MUECKIX SIBICHUIX;

pa3pabaTbiBaTh IUTAH pEMICHHS MpoOJIeMbl C YYETOM aHaIW3a WMEIOMIUXCS MAaTepUANbHBIX |
HEMaTePHAIBHBIX PECYpPCOB;

BHOCHTBH KOPPEKTHBHI B JIESTEIHFHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIFTATOB IEIISIM, OLIEHUBATH PUCKHI
MOCACACTBUI ACATCIHLHOCTH,

KOOPAMHUPOBATh M BBINOIHATH PabOTy B YCIOBHSIX PEATFHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJCHCTBH,

pa3BUBaTh KPEATHBHOE MBIIIICHHUE TIPH PEIICHUH KIU3HEHHBIX IIPOOIIEM.

Ba3zoBble ucciiegoBareibcKuie AeiiCTBUA:

BIIA/IETh HAYYHOU TEPMHUHOJIOTHEH, KIFOUEBBIMU HOHATHAMA  METOJaMH (PU3NIECKOH HAYKH;

BIIAJICTh HABBIKAMH y4eOHO-MCCIIEIOBATEIBCKONH W MPOEKTHOH MAEATENFHOCTH B 00MacTH (DU3UKH,
CHOCOOHOCTRIO M TOTOBHOCTBIO K CAMOCTOSTEIFHOMY IIOMCKY METOJOB pemIeHus 3afad (hHU3UIECKOTO
COZIepKaHNUs, TPIMEHEHHIO Pa3IMIHBIX METOI0OB IIO3HAHIS,

BIIAJICTh BUJIAMH JCSTEIHHOCTH 10 TIOIYIEHUIO HOBOTO 3HAHMS, €T0 HHTEPIPETAINH, TPEOOPa30BAHUIO 1
MIPUMEHEHHUIO B Pa3NIMYHBIX y4eOHBIX CHTyalHWsAX, B TOM YHCIE IPH CO3TAHWU y4eOHBIX IMPOEKTOB B 00JacTu
¢u3nky;

BBIBIIATH IPUYWHHO-CIICACTBEHHBIE CBS3M W aKTyalM3WPOBATh 3a4ady, BBIABHTaTh THIOTE3Y €&
pemeHns, HaXOAUTh apTyMEHTHI IS TOKa3aTeIbCTBA CBOMX YTBEP)KICHHH, 3aaBaTh MapaMeTphl U KPUTEPHH
pereHus;

AQHATM3UPOBATh IMONYYCHHBIE B XOAE PEUICHHS 3aJaddl pe3yJIbTaTbl, KPUTHYECKH OIICHHUBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX yCIIOBHUSX;

CTaBUTh U (QOPMYINPOBATH COOCTBEHHBIE 3aa4l B 00pa30BATEIBHON NESTEIHHOCTH, B TOM YHUCIE TPH
M3Y4YeHUH (PH3HKH;

JaBaTh OLIEHKY HOBBIM CHUTYAaIlHsM, OIICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETb IEpEHOCUTH 3HAHUS 110 (PU3HKE B MPAKTHIECKYIO 00JIaCTh )KU3HEACITEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEAMETHBIX 001acTe;

BBIIBUTATh HOBBIE WAEH, TIPEIaraTb OpUTHHAIBHBIE TIOAXO0IBI M PEIICHHS,

CTaBHUTH MPOOIEMBI U 331a4H, JOMYCKAIOIINE aIbTePHATHBHBIEC PELICHNUS.

PaGora c undopmanmueii:

BIIA/ICTh HABBIKAMH HOJXYYCHHUS HHPOPMAUH GU3UIECKOTO COACPIKAHIS M3 UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENTFHO OCYIIECTBIIATH IMOUCK, aHAJN3, CHCTEMATH3aUI0 H HHTEPIIPETAINIO HHPOPMALIUN PAa3IMIHBIX
BHUIOB U (pOPM TIPEICTABICHNUS;

OILICHUBATh JOCTOBEPHOCTH HHPOPMAIINH;

HCIOJB30BAaTh CpeAcTBA HMHMOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTAaHU3AIIMOHHBIX 3aJad C COONIOJICHHEM TPEeOOBaHMHA 3PrOHOMHUKH,
TEXHUKH 0€30I1aCHOCTH, TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX M THYECKIX HOPM, HOPM WH(POPMALMOHHON
0€301I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PH3MUECKOTO COACP)KaHUS B PAa3IMYHBIX (QopMarax C yYETOM Ha3HAYCHUS
“H(pOPMAIIAHU ¥ LIEIEBOH ayTUTOPHUH, BRIOHPAst ONTUMAIIFHYIO (hOpMY MIPEICTAaBICHUS M BU3YaIN3aIliH.

KoMMyHHKAaTHBHBIE YHHBepCAIbHbIE YueOHbIe AeiicTBUs:
OCYIIECTBIIATH OOIIECHNE HA YPOKax (PU3MKH 1 BO BHEYPOUIHOH AEATEIHHOCTH;



pacIio3HaBaTh NPeIIOChUIKA KOHQIMKTHBIX CUTYalllil U CMST4aTh KOH(IIMKTEHL;

Pa3BEPHYTO U JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

ITOHUMATh U MCIOJIb30BaTh IPEUMYIIIECTBA KOMaHHOM N MHANBUyaIbHON paboThI;

BBIOMpATh TEMaTHKy M METOAbI COBMECTHBIX JEHCTBHUH ¢ y4éTOM OOIIMX WHTEPECOB W BO3MOKHOCTEH
KaXJIOT'0 WIeHa KOJUICKTHBA,;

NIPUHUMATh LU COBMECTHOW NAEATENbHOCTH, OPraHU3O0BHIBATH U KOOPAMHUPOBATH ACUCTBUS MO €€
JOCTIIKEHHIO: COCTAaBIATH IUIAH JICHCTBHH, paclpelessiTh PoJiM ¢ y4€TOM MHEHUI Y4acTHUKOB, 00CYKAaTh
pe3ysbTaThl COBMECTHOI padOTHI;

OLICHMBATh KAuyeCTBO CBOETr0 BKJIAJa M KaXKIOr0 y4yacTHHKAa KOMaHJIbl B OOWIMH pe3ynbTaT IIo
pa3paboTaHHBIM KPUTEPHSIM;

npejylaraTb HOBBbIE NMPOEKTHI, OLEHUBATh MJCH C MO3ULMK HOBU3HBI, OPUTMHANBHOCTHU, PAKTUYECKON
3HAYNMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPAaTETHUECKOE IOBEJEHHE B pa3IMUYHBIX CUTyalUsX, IPOSIBIATh
TBOPUYECTBO U BOOOpaskeHUE, ObITh HHUIIMATHBHBIM.

PerynsiTuBHBIC yHHBepcalbHbIe y4eOHbIE 1eHCTBHSA
Camoopranuzauus:

CaMOCTOSITENILHO OCYIIECTBIISITh I03HABATEIBHYIO JEATENBHOCTh B 00JacTH (DM3UKM M aCTPOHOMMH,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh M ()OPMYJIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIbHO COCTaBIATH IUIAH PELIEHUS PAcUETHBIX M KAuECTBEHHBIX 3a7ay, IUIAH BBINOJIHEHUS
MIPaKTHYECKOI pabOTHI ¢ YIETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXXHOCTEH U MPEIIOYTCHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacumpsTh paMKH Y4e0HOT0 IIpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTEHHH;

JieTIaTh OCO3HaHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U IIPOSIBICHUIO APYIULUK B 00JIaCTH (PU3MKH, TOCTOSHHO IOBBIIIATH
CBOH 00pa3oBaTeNIbHBII U KyJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJIBLHBINH HHTELIEKT:

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLEHHBATH COOTBETCTBUE
pe3yJbTaToB LENsM;

BIaJeTh HAaBbIKAMHM I103HABATENbHOM pe(IeKCHH KaK OCO3HAaHHMS COBEpIIAEMbIX JICHCTBHHA U
MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJIbTATOB U OCHOBaHUI;

HCIIOJIB30BATh MTPUEMBI pe)IeKCHH JJIs OLIEHKH CUTYalllH, BHIOOpa BEPHOTO PEILICHNS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHUS N0 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHaIU3€ Pe3yIbTaTOB AESITEIbHOCTH;

MIPUHUMATH ce0s1, TOHMMAasi CBOM HEJJOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHaIU3€ PE3yIbTaTOB AESITEIbHOCTH;

MIPHU3HABATh CBOE IPaBO M IPABO APYTMX HA OMINOKH.

B mponecce mocTKeHMs JMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHS IPOrpaMMBI 1O (HM3HMKE Ul YPOBHS
cpenHero oOmero oOpa3oBaHMs Yy OOYYalOIIMXCS COBEPIICHCTBYETCS SMOLMOHAJIBHBIH  HHTEIIEKT,
MIpeArnoararonui copMIUpPOBaHHOCTS:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh ITOHUMAaTh CBOE AMOLMOHAIBHOE COCTOSHHE, BHIETh
HaIpaBJIeHUs pa3BUTHUS COOCTBEHHOW AMOLIMOHAIBLHOM c(epsl, OBITh YBEPEHHBIM B ce0e;

CaMOpPEryJIMpPOBaHUs, BKJIIOYAIOIIETO0 CaMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEZIEHNE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHHSM M IPOSIBISATH T'MOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHUBAllMM, BKJIIOYAIOMIEH CTPEMIIEHHE K JOCTMO)KEHUIO LI M YyCIeXy, ONTHMHU3M,
VHUIMATUBHOCTb, YMEHUE JIEHICTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIIaTHH, BKIIIOYAIONIEH CIIOCOOHOCTH MOHMMATh 3MOLMOHAJIBHOE COCTOSIHUE APYIHX, YUHUTHIBATh €ro
IIPY OCYIIECTBICHUH OOILEHHUS, CHOCOOHOCTh K COYYBCTBHUIO M COIIEPEKHUBAHHIO;



COIMMAJIbHBIX HAaBBIKOB, BKJIIOYAKOIIHUX CIIOCOOHOCTH BBICTpanMBaThb OTHOWLICHHA C APYIMMHU JIHOAbMU,
3360TI/ITLC${, OPOABJIATE UHTEPEC U pa3peIlaTh KOH(I)J'II/IKTI)I.

MNPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenns B 10 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTpakaTh
c(OPMHIPOBAHHOCTE Y OOYUAFOIIUXCS YMEHHIA:

JEMOHCTPHPOBaTh HA NPHUMEPax poilb W MecTo (U3UKK B (OPMHPOBAHMM COBPEMEHHON HAaydHOH
KapTUHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOIHi, B IPAKTUYECKON AESITEIbHOCTH JIIOACH;

YYUTHIBATh TPAHMIBl TNPUMEHEHHS W3YYEHHbIX (DU3MYECKHX MOJeNel: MaTepuaibHas TOdYKa,
MHEpIHaIbHas CHUCTEMa OTC4ETa, abCOMIOTHO TBEPAOE TENO, HMICANBHBIA Ta3, MOAEIH CTPOCHHS TIa30B,
JKUIKOCTEH M TBEPBIX TN, TOUCUHBII SIEKTPHUECKUH 3apsil IPH pelIeHnH (pH3nIecKux 3a/1a4;

pacrio3HaBaTh (U3NUECKHE SBICHUSA (IIPOIECChl) W OOBACHATH WX Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIIPHO-KMHETHUECKOM TEOpPMH CTPOCHMS BEIIECTBA M DJICKTPOAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE IBI)KEHHE, CBOOOIHOE Ma/ICHNE TEN, ABMKEHHE 110 OKPY>KHOCTH, HHEPIH,
B3auMogpeicTBue ten, auddysns, OpPOyHOBCKOE ABMKEHHE, CTPOCHUE >KUAKOCTEH M TBEPABIX TEN, N3MEHEHHE
00bEMa Tes MpU HarpeBaHWH (OXJIAXKICHUM), TEIUIOBOE PABHOBECHE, HCIApEHHE, KOHACHCAIMS, IUIaBICHHE,
KpHCTAJUIN3alHsl, KHTICHUE, BIaKHOCTh BO3/1yXa, MOBBIIICHNE AABICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPBITOM
COCyZle, CBSI3b MEXIy NapaMeTpaMH COCTOSHHS rasa B H30IpoLeccax, JIEKTPH3aLUs Tel, B3aUMOACHCTBHUE
3apsII0B;

OIMCHIBATh MEXAHWYIECKOE [BIDKCHHE, HCIONB3Yysl (DM3MUECKHE BEIWYMHBI KOOpIWHATA, IIyTh,
NepeMelIeHNe, CKOPOCTh, YCKOPEHHE, Macca Tella, CWiIa, HUMITYyJbC Tela, KHHETHYeCKas JHEeprus,
MOTEHIMAbHASL JHEPTUsl, MEXaHWYecKas paboTa, MeXaHW4ecKash MOIIHOCTh, IIPU ONHCAaHWU IPABIWIBHO
TPaKTOBaTh (PU3NUECKHH CMBICT HCIOIb3YEMbIX BEIMUYMH, NX 0003HAUCHUSA M COUHUIIBI, HAXOJUTh (hOPMYJIHI,
CBSI3BIBAIOIIIE JaHHYIO (PU3NUECKYIO BEIMUYMHY C IPyTUMU BEIMUHMHAMM;

OIMCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOICTBA TEM M TEIUIOBBIC SIBJICHHS, WCIIONB3YS (H3HMUECKHE
BEIMYMHBI: JIaBJICHHE ra3a, TEMIEpaTypa, CPEIHsSI KHHETHUECKas SHEPTHsl XaOTHUECKOTO IBHKECHUSI MOJIEKYII,
CpeIHEKBaIpaTUYHAsi CKOPOCTb MOJIEKYJ, KOJIHMYECTBO TEIUIOTHI, BHYTPCHHAS OJHEprus, pabora Trasa,
K03(hUIMEHT MMOJIe3HOTo AEHCTBHS TEIIIOBOTO ABUIATENS; IPH ONMMCAHUN MPAaBHIBHO TPAKTOBATH (DH3HMUECKUI
CMBICIT HCIIONIb3yEMbIX BEIMYUH, UX OOO3HAUEHMS M €AWHHMIBI, HAXOJUTh (POPMYIIbI, CBSI3BIBAIOLINE JAaHHYIO
(U3MUECKYIO BETUINHY C IPYTHMH BETHIHHAM;

OIMCHIBATh M3yYCHHBIC ICKTPHUUECKHE CBOWCTBA BELIECTBA M DJIEKTPUUECKUE SIBICHHA (IIPOLIECCHI),
WCTIONB3Yys (PU3MYECKHe BENWYMHBI: DICKTPUUYECKUI 3apsf, SICKTPHUUECKOE I0JIe, HANpsDKEHHOCTH II0J,
MOTEHIIMANI, PA3HOCTh MMOTEHINANIOB; IPY ONHMCAHWUH NIPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOIb3YEMbIX
BEJIMYMH, UX 0003HAYEHNS U €IUHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PH3NIECKYIO BEIUUUHY C
JPYTHMH BETHIHHAMU;

aHATM3UPOBATh (PU3MUECKUE TIPOLIECCH! U SIBJICHNUS, HCIONB3YsI (PU3NYECKHe 3aKOHBI ¥ MPUHIUIIBL: 3aKOH
BcemupHoro tarorenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHMsI MEXAHUYECKOW HSHEPrUM, 3aKOH
COXpaHEHMS MMITYJIbCa, IPUHIMI CYNEPIO3UINN CHUJI, TPHHIIUII PAaBHONIPABUS HHEPIIMAIBHBIX CUCTEM OTCUETa,
MOJIEKYJIIPHO-KHUHETHUECKYI0 TEOPHIO CTPOEHHS BEIIECTBA, TA30BBIC 3aKOHBI, CBA3b CPEIHEH KMHETHYECKOMH
SHEPTUH TEIUIOBOTO JIBI)KEHHS MOJIEKYJ ¢ aOCOMOTHONM TEMIIEPaTypo, MEpBbIi 3aKOH TEPMOJUHAMHKH, 3aKOH
COXpaHEHHS IEKTPUUECKOTo 3apsaa, 3akoH KysoHa, mpu 3TOM pa3iIndaTh CIOBECHYIO (JOPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTUIeCKOe BEIPAKECHUE U yCIOBHUS (TPaHUIIBI, 00JIaCTH) IPUMEHNMOCTH;

OOBSACHITH OCHOBHBIE NMPUHIMUIIBI ACHCTBUS MAallWH, IPHOOPOB W TEXHUUIECKUX YCTPOMCTB; Pa3audaTh
yCIIOBHSI nX 0€30MacHOr0 UCIIOIb30BaHMS B TIOBCEAHEBHOM XKU3HH;

BBINOJIHATH AKCIIEPUMEHTHI 10 UCCIEIO0BAaHMIO (DU3MUECKUX SIBICHUI M MPOIECCOB C HCIIOIb30BAaHHEM
MPSIMBIX M KOCBEHHBIX H3MEPEHWH, MpH 3TOM (GOPMYNIHPOBaTH MpoOiieMy/3amady W THIIOTE3Y YIeOHOTO
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 IPEUIOKEHHOTO 000pyI0BaHHSA, IIPOBOIUTE OMBIT M (POPMYIHPOBATH
BBIBOJIBL;

OCYIIECTBIIITh TPSIMBIE M KOCBEHHBIE W3MEPEHUS (U3MUCCKUX BEIWYUH, IIPU 3TOM BBIOMPATH
ONITUMAJIBHBII CIIOCOO U3MEPEHUS! U HCIONb30BaTh N3BECTHBIE METO/IbI OLICHKH MTOTPEIIHOCTEH H3MEPEHHH;



HCCIICZIOBATh 3aBUCUMOCTH MEXAY (PU3MYCCKUMHU BEITHYMHAMH C MICIIONB30BAHUEM IPSIMBIX H3MEPCHHUH,
MPH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCHPOBATH PE3YJIBTATHl MOTYYCHHOW 3aBHCUMOCTH (HUIUUYCCKUX
BEJIMYUH B BUJIC TAOIHII U TpaUKOB, IEJIaTh BRIBOJIBI IO PE3YJIbTATaM UCCIICIOBAHHUS,

coOroaTh mpaBmwia O€30IacHOro TpyAa IPH MPOBEICHUM WCCICIOBAaHWH B paMKax y4eOHOro
IKCIICPUMCHTA, YIeOHO-HCCIIEIOBATEILCKOW M MPOSKTHON NESITEIBHOCTH C HCIOIB30BaHUEM U3MEPUTEIBHBIX
YCTPOWCTB | JIaDOPaTOPHOT0 000PYIOBaHMUS,

peniaTh pacyéTHhIC 33/1a4M C SBHO 33JJaHHON (DYM3UYECKOI MOJIENBIO, HCIIONIB3ys (U3UYECKUE 3aKOHBI U
MPUHIUIIBI, Ha OCHOBE aHalM3a YCJIOBUS 3a7addl BBIOMpATh (PU3HUYCCKYIO MOJENb, BBIIEIATH (HHU3UYECKHE
BEIMYUHBl W (POPMYJIBI, HEOOXOMUMEIC s €€ pEeIICHUS, MPOBOJUTH PACUYETHl M OICHUBATH PEATEHOCTH
MTOJTyYCHHOTO 3HAYCHUS (PU3NICCKOM BEITHMYUHEI;

peliaTh KaueCTBCHHBIC 3a/1a4l: BHICTPAMBATH JIOTHYECKH HEIIPOTHBOPEUYMBYIO ICIIOYKY PACCYKICHUMA C
OIOPO¥ HA H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3NICCKHE SBICHUS;

HCIOJIH30BATh IIPU PEIICHUU YYeOHBIX 3a/1a4 COBPEMCHHBIC HH(OPMAIIMOHHBIC TEXHOJIOTHH IS ITOUCKA,
CTPYKTYPHPOBaHUS, WHTCPIPETAMM U TPEICTABICHUS YYCOHONM W HAYYHO-TIOMYJIIPHOH WH(OpMAaImm,
MTOTyYSHHOM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUICCKU aHATH3UPOBATH MOIYYaeMYI0 HHPOPMALIHIO;

MPUBOANTH TPUMEPHl BKJIAJa POCCHUCKUX W 3apyOeKHBIX YYEHBIX-(QU3HKOB B pa3sBUTHE HAYKH,
00BSICHEHHUE MTPOIIECCOB OKPYXKAIOIMIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIOJBb30BAaTh TEOPETUYCCKUE 3HAHWA MO (U3MKE B ITOBCEJHEBHOM JKU3HU IS 0OOeCreueHUs
0e30MacHOCTH TPU O0paIlCHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMH, JUII COXPAHEHUS 3I0POBBS U
COOJTFOJICHHSI HOPM SKOJIOTHYECKOT0 MOBEJICHHS B OKPYIKaIOIIeH cpeje;

paboTaTh B Ipymiie ¢ BHIMOJHCHHEM Pa3JIMYHBIX COLHUANIBHBIX POJICH, IUTAHUPOBATH PabOTY TPYIIIHL,
PAIMOHAIBHO pAaCHpEACsITh OOS3aHHOCTH W IUIAHUPOBATh JCSTEIBHOCTh B HECTAHJAPTHBIX CHTYAIIHSX,
aJICKBaTHO OIICHUBATh BKIIAJ] KaXKIOTO U3 YYACTHUKOB IPYNIIEI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMEI.

K xoHmy oOydyenus B 11 kiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTD Y O0YYAFOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPHMEPax poJib U MeCTO (U3UKA B (POPMHPOBAHUHM COBPEMEHHON HAYYHOMH
KapTHHBI MHpPA, B Pa3BUTHH COBPEMCHHON TEXHHKH M TEXHOJOTHH, B MPAKTHYCCKOW AEATEIEHOCTH JIFOJEH,
LIEJIOCTHOCTh ¥ €IUHCTBO (PU3MUYECKON KapTHHBI MHPA;

YYUTHIBATh TPAHUIIEI IPUMCHEHUS N3YYCHHBIX (PH3UUCCKUX MOJCICH: TOUCUHBIH dNCKTPUICCKUHN 3apsi,
Jy4 CBETa, TOYCYHBIH UCTOYHUK CBETA, SJICPHAs MOJENb aroMa, HYKIOHHAs MOJEIh aTOMHOTO sapa MpH
penreHnn GU3NICCKUX 3a1a9;

pacro3HaBaTh PU3MYCCKUE SIBICHUS (IIPOIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB AJICKTPOIMHAMUKI
¥ KBAaHTOBOW (PHM3HKH: IIIECKTPUYECKAs IPOBOJAUMOCTD, TEILNIOBOE, CBETOBOE, XHMMUYECKOE, MATHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBUE MarHUTOB, AIEKTPOMArHUTHAS HHIYKIWS, JCHCTBUE MATHUTHOTO IOJISL HA MIPOBOJIHUK C
TOKOM W JBWKYIIUICS 3apsf, dJICKTPOMATHUTHBIC KOJICOAHUS W BOJIHBI, MPSIMOJIMHEHHOE PACIpPOCTPAHCHUE
CBETa, OTPAXKCHHUE, NPEIOMIICHHE, WHTepQEepeHIMs, MUPPaKIUsi W IOJSPU3AIMSI CBETa, JHUCICPCUS CBETa,
(doroanekTpuaeckuit 3QPexT (horoaddekr), cBeToBOE AaBIICHHE, BOSHUKHOBEHHE JTHHEHYATOrO CIIEKTPa aToMa
BOJIOPOJIa, €CTECTBEHHAS W UCKYCCTBCHHAS PaHOAKTHBHOCTE;

OIKCHIBATh U3YYCHHBIC CBOWCTBA BEIIECTBA (IJCKTPUICCKUE, MATHUTHBIC, ONITUYCCKUE, JIEKTPHICCKYIO
MMPOBOJIUMOCTh PA3IUYHBIX CpPEI) W DSJICKTPOMATHHUTHBIC SIBICHUS (IIPOIECCHI), HUCIONB3YS (DU3MYECCKHe
BEIMYUHBL: JCKTPUYCCKUHN 3apsi, CHJIA TOKA, AIEKTPHUYCCKOE HAIMPSDKEHHE, YJCKTPUYECKOE COMPOTUBICHUE,
Pa3HOCTh MOTEHIUANIOB, 3JICKTPOJIBMKYIIAs CHia, padoTa TOKa, MHAYKIHS MAarHUTHOTO TOJs, Chia AmIepa,
cuia JlopeHna, HHAYKTUBHOCTh KATYIIKH, YHEPTHUS DJICKTPHICCKOTO ¥ MaTHUTHOTO IOJICH, MEPHOI U 9acToTa
KoneOaHui B KOJeOaTeThbHOM KOHTYpE, 3apsj] W CHJIa TOKa B MPOIECCE TAPMOHHUYECKUX IIIEKTPOMATrHUTHBIX
KoneOaHuid, (DOKYCHOE paACCTOSIHAE W ONTHYECKas CWia JIMH3BL, MPH OIMUCAHWU MPaBWIBHO TPaKTOBATh
(u3MYecKUid CMBICT HCIIONB3yeMBIX BEIUYMH, WX O00O3HAUCHWS W CIUHHIBL, YKa3bIBaTh (OPMYIIBL,
CBSI3BIBAIOINUC TAHHYIO (PH3HYECKYIO BEIHYNHY C APYTUMH BETHIHHAMUY;

OIKCHIBATh W3YYCHHBIC KBAHTOBEIC SBJICHUS W MPOLECCHI, UCIIONB3Ys (PU3MIECKHE BETUYHNHBI: CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJH, JJTMHA BOJHBI M YacTOTa CBETa, SHEPTHA U MUMITYJIhC (HOTOHA, TIEPHO] MOTypaciaja,
SHEPrus CBSI3U aTOMHBIX SACp, NPU ONHCAHUHM NPABWIBHO TPAKTOBATh (PH3MUYCCKHIA CMBICI HCIOIB3YEMBIX



BEIMYUH, UX 0003HAYCHUS U CIUHHIILI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOMINE JAHHYIO (PH3MUYECKYIO BEITHUUHY C
JPYTAMU BEITMYNHAMU, BBIYHCIIATE 3HAYCHUE (PU3HUYCCKON BETUYUHBL;

AHATM3UPOBATh (PU3MUYCCKHUE MPOIECCHI U SIBIICHIS, UCIOIb3Ys (PU3MUYECKHe 3aKOHBI U IPUHITHITEL: 3aKOH
OMa, 3aKOHBI MOCJEI0BATEILHOTO U NMapajuIeIbHOTO COEIMHEHUS! POBOJIHUKOB, 3aKoH /xoyns—JleHua, 3akoH
9JIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH MPSMOJIMHEHHOTO PAcCHpOCTPaHEHUs! CBETA, 3aKOHbI OTPAKEHHUs CBETa,
3aKOHBI TIPEIIOMIICHHS CBETa, ypaBHEHHE DHHINTEWHa it PoTodddeKTa, 3aKOH COXPAHCHUS SHEPTHH, 3aKOH
COXpaHEHHsI HUMIIYJIbCA, 3aKOH COXPAHEHHS SJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHHsS MacCOBOIO YHUCIA,
moctynaTel bopa, 3aKOH pagoaKTUBHOTO pacliaia, MU 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHa,
€ro MaTeMaTU9IeCKOe BEIPAKCHUE U YCIOBHUS (TPaHUIIBI, 00JaCTH) IPUMEHUMOCTH;

ONpEJEINIATh HANPaBJIeHUE BEKTOpa MHIYKIUU MAarHUTHOT'O I0JIS IPOBOJHKKA C TOKOM, CUJIbI AMIiepa u
cuibl JIopeHna;

CTPOHWTH ¥ ONHCHIBATH U300PaXKCHUE, CO31aBAEMOE TUIOCKIM 3€PKAJIOM, TOHKOW JIHH30M;

BBITIOJTHATh SKCICPUMCHTHI 110 UCCIICIOBAHHUIO (PM3UYCCKUX SIBICHUA M MPOILECCOB C HCIOJIH30BAHUEM
MPSIMBIX W KOCBEHHBIX H3MEPEHUI: mpu 3ToM (OPMYIHPOBATh MpolieMy/3afady M THIIOTe3y yd4eOHOro
IKCIICPUMEHTa, COOMPATh YCTAHOBKY W3 MPEIIOKEHHOIO 000pYyIOBaHUs, IPOBOIANTE ONBIT U (OPMYyITUPOBATH
BBIBOJIBI;

OCYILIECTBIIATh TMpPSMBIC W KOCBEHHBIC HW3MEpEHUs (U3MYECKMX BEIHYWH, IPU OSTOM BBIOMpATH
ONTUMAITFHBIN CIIOCOO M3MEPEHUS M UCTIOIB30BaTh H3BECTHBIC METO/IBI OIICHKH MOTPEITHOCTEH H3MEPECHUH;

HCCIICZIOBATh 3aBHCAMOCTH (PH3MYCCKUX BEIIMYHMH C HCIOJIB30BAHUEM IPSIMBIX WU3MEPEHHIA: MPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIBTATHl MOJYYECHHON 3aBHCUMOCTH (DM3WYCCKHX BEIHYUH B
BHJIC TAOIUI U TPAQUKOB, IEIAaTh BBIBOJKI IO PE3yIbTaTaM HUCCIICAOBAHIS,

coOiroaTh mpaBmwia O€30IacHOro TPyAa IPH MPOBEICHWM WCCICIOBAaHWH B paMKax y4eOHOro
IKCIICPUMCHTA, YIeOHO-HCCIIEIOBATEIECKOM M MPOSKTHON NESITEIBHOCTH C WCIOIB30BaHUEM U3MEPUTEIBHBIX
YCTPOWCTB | JIaDOPaTOpHOI0 000PYIOBaHMUS,

peniaTh pacy€THhIC 33/1a4M C SBHO 33JJaHHON (DM3UYECKOI MOJIEIBIO, HCIIONb3ys (U3UYECKUE 3aKOHBI U
MPUHIUIBI, Ha OCHOBE aHalM3a YCJIOBUS 3a7addl BBIOMpATh (PU3HUYCCKYIO MOJENb, BBIIEIATH (HHU3UYECCKHE
BEIMYUHBl W (POPMYJIBI, HEOOXOMUMEIC i1 €€ pEelICHUS, MPOBOJUTH PACYETHl M OICHUBATH PEATEHOCTH
MTOJTyYCHHOTO 3HAYCHUS (PU3NICCKON BEITHMYUHEI,

pelarb KaueCTBEHHBIE 33JlauM: BBICTPAUBATh JIOTMUECKU HEMPOTUBOPEUUBYIO LIETIOUKY PAcCyKICHUU C
OIOPO¥ HA H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MIECCKHE SBICHUS;

HCIOJIH30BATh IIPU PEIICHUU YYeOHBIX 3a/1a4 COBPEMECHHBIC HH(OPMAIIMOHHBIC TEXHOJIOTHH IS ITOUCKA,
CTPYKTYPHPOBaHUS, WHTCPIPETAIMM M TMPEICTABICHUS YYCOHOM HW HAYYHO-TIOMYJIAPHOH WH(OpMAaImm,
MTOTyYSHHOM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUICCKU aHATH3UPOBATH MOIyYaeMyI0 HHPOPMALIHIO;

OOBSICHATH NMPUHIUIIBI ICHCTBHS MAIUH, TPUOOPOB M TEXHHUYCCKUX YCTPOWCTB, Pa3indaTh YCIOBHUS UX
0E30I1aCHOI0 HMCIIOIL30BAHUS B ITIOBCEIHEBHOM KU3HHU;

MPUBOANTH IMPUMEPHl BKJAJa POCCHUICKHX U 3apyOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MTPOIIECCOB OKPYXKAMOIMIETO MUPA, B PA3BUTHE TCXHUKU M TEXHOJIOTHIA;

HCIOJB30BAaTh TEOPETUYCCKUE 3HAHWA MO (U3WKE B ITOBCEJHCBHOM JKU3HU IS OOeCreueHUs
0e30MacHOCTH TPU OOpalICHUH ¢ TPUOOPaMU U TEXHUYECCKHMHU YCTPOHUCTBAMH, JUIS COXPAHEHUS 3JI0POBBS U
COOJTFOJICHHSI HOPM SKOJIOTHYECKOT0 MOBEICHHS B OKPYIKaIOIIeH cpeje;

paboTaTh B Ipymiie ¢ BBHIMOJHCHHEM Pa3JIMYHBIX COLHUAIBHBIX POJICH, IUIAHUPOBATh PAbOTY TPYIIIHL,
PAIMOHANIBHO pAaCHpEAesITh OOS3aHHOCTH W IUIAHUPOBATh JCSTEIBHOCTh B HECTAHJAPTHBIX CHTYAIIHSX,
aJICKBaTHO OIICHUBATh BKIIAJ] KAXIOTO U3 YYACTHUKOB IPYNIIEI B PEIICHUE PACCMATPHBAEMOM MTPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosmuecTBo yacos
Ne HanmeHnoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (HH(ppOBbIE)
Konrpoabnsie | IIpakTuyeckue
n/m | mporpamMmsl Bcero o0pa3oBaTe/bHbIE PeCypChI
padoThI padoTsbI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O TIO3HAHMUSA

11 Pu3uKa U METOABI HAYYHOI'O ) bubnuoreka [IOK
' [O3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [JOK
2.1 Kinematuia > https://m.edso0.ru/7f41bf72
bubmnoreka LIOK
2.2 Husamiica 7 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpPaHEHHUS B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f41bf72
Wroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bu6nuoreka [IOK
’ KUHETHYECKOU TEOPHUU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2
3 OcHOBbI TepMOANHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnmnorexa [JOK




@Da30BbIe NEPEXOIbI

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

Uroro no pazgeny 24
Paszpnen 4. DJIEKTPOIMHAMUKA
bu6mmoreka [IOK

4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [ToCTOsTHHBIN 2IEKTPUUECKUN TOK. 12 bubnuotexa [JOK

’ Toku B pa3IMyuHbIX cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 22

PesepBHOE Bpems 2-2

OBHIEE KOJIMYECTBO YACOB I10 68.2

ITPOTPAMME




11 KITACC

KoaunuecTBo yacoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM pPOBbLIE)
KoHTpoibHn IIpakTHYeckue
n/m | mporpaMmsl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI padoThI
Pazpnen 1. JIEKTPOJIUHAMUKA
11 MarnuTHO€ noje. J1eKTpOMarHuTHas 1 1 3 bu6mmoteka [IOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢
Uroro no pasaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4eCKHEe U 3JIEKTPOMArHuTHbIE 9 ) bubnnoreka [JOK
' KoJeGaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4ecKHe U 3JIEKTPOMarHuTHbIE 5 1 bu6muoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [IOK
23 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI cTIEIIMAIBHON TEOPUH 4 i bubnmnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DneMeHThI KBAHTOBOW ONTHKHU 6 bubnuoreka [JOK




https://m.edsoo.ru/7f41¢c97¢

bub6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.3 ATOMHOE 57pO > https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 5 7 bubmuoreka [JOK
. JIEMEHTBI aCTPOHOMHUU U aCTPOPHU3UKU httos://m.edsoo.ru/Tf41c97c
Uroro no pazgeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
but6mmoreka [JOK
6.1 Obobmaiomee nosTopenue 4-3 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 4
PesepBHOE Bpems 3-3
OBHIEE KOJIMYECTBO YACOB I10 68-6

ITPOTPAMME




ITOYPOYHOE IINTAHUPOBAHHUE

10 A KVIACC
Kosun4yecTBo 4acoB 3 N
JIEKTPOHHbBbIE M pPOBbIE
Ne Ipakruy | [ara P P
Tema ypoxka KoHTpouabH o0pa3oBaTe/bHbIE
n/n Bcero ecKue H3yYeHHsA
ble padoThI pecypchl
padoTbl

| ®dusnka — Hayka o npupoje. Hayunsie ! 11.09 bubnmnoreka [JOK
METOABI TO3HAHKS OKPYIKAIOWIETO MUPa ' https://m.edsoo.ru/ff0c32e2
Poine 1 MecTo ¢pu3uKU B GOPMHUPOBAHUH

2 COBPEMEHHOM Hay4YHOU KapTHUHBI MUPA, B 1 12.09 bubmorexa LIOK

p . Y p Up ’ ) https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATEIbHOCTH JIIOIeH
MexaHudeckoe JBHKECHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO | 18.09 bubmuoreka [JOK
nsrkeHus. [lepemenienue, CkopocTs, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

bubmuoreka [{OK
4 PaBHOMEpHOE MPSIMOJIMHEWHOE JBUKEHHUE 19.09
p p g I https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEHHOE | 25 09 bubnuoreka [HIOK
JIBMKECHUE ] https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHue. Y CKOpeHue i 26.00 bu6mmorexa [JOK
cBOOOIHOTO ITaCHUS ' https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuneiinoe npuxenue. [[prmxkenue | 01.10 bubmnoreka [IOK
MaTepHaIbHON TOYKH MO OKPY>KHOCTH ' https://m.edsoo.ru/ff0c3ada

8 [Tpuniun otHoCcUTENbHOCTH ["anumnes. 1 02.10 bubnnoreka [IOK
Wuepumaneueie cuctemsl orcuera. Ilepsoiii https://m.edsoo.ru/ff0c3be8




3akoH HproToHa

Macca tena. Cuna. [Ipunuun

08.10.2024

bu6mmoreka [JOK

SHEPrus yrnpyro neopMUpPOBAHHOMN

.B i
o CYNCEPHOSHIIH CHL. BTOp OHU3aKOH https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepuanbHOM TOUKU
10 Tperuii 3akoH HerotoHa s 09.10.2024 bubnuoreka [IOK
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
1 3aKOoH BCEMUPHOTO TAroreHus. Cuia 15.10.2024 bubnuorexa [JOK
TskecTu. [lepBas kocMHuueckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
16.10.2024 bu6mmorexa [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hits://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenuns. Cuna
13 CONPOTHUBIICHUS IIPU ABUKEHUU TEJIA B 22.10.2024 bubmorexa HOK
P PH A https://m.edsoo.ru/ff0c3{76
KUJKOCTHU WM rase
[ToctynaTenbHOE U BpamaTeabHOE
14 JBIDKEHUE a0COIIOTHO TBEPJIOTO TEa. 23.10.2024 bubnuorexa [JOK
MowmeHnT cuisl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynec MaTepuanbHOW TOUYKH, CUCTEMBI
MaTepuaIbHBIX TOUEK. IMITyJIbC CHUITBI. 05.11.2024 bubmuoreka [JOK
1 5 . .
3aKoH COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
PaGora u momrHOCTh crutbl. Kunetnueckas Bt OK
16 SHEPIUsl MATEPUAIILHON TE):IKI/I. Teopema 06 06.11.2024 hgpg;ﬁf;;gm H0c4502
W3MEHEHUN KMHETHYECKO SHEPT U
17 [TorenumaneHas 3ueprus. [lorenuuansHas 12.11.2024 bubmmorexa [JOK

https://m.edsoo.ru/ff0c461a




npyxuHsl. [lorennmanbHas sHeprus tena
BOJIM3U MOBEPXHOCTH 3eMIIH

18

IloTennmaabHble M HENOTEHIIMAIbHEIE
cuibl. CBsi3b pabOTHI HEMOTEHIIUATBHBIX
CHJI C U3MEHEHHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKOM IHEPTUn

13.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478¢

19

JlaboparopHas pabdota «VccnenoBanue
CBSI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHUYECKOM IHEPTUU Tejla Ha IpUMepe
pacCTsKEHUS PE3UHOBOTO KIYTa»

19.11.2024

20

KonTponbHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUsI B MEXaHUKE

20.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-
KHHETHYECKOW Teopuu. bpoyHoBCcKOe
neuxenue. Auddysus

26.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUSA
YJacTHIl BeliecTBa. Moienu cTpoeHus
ra3oB, KUAKOCTEH M TBEPABIX TEI

27.11.2024

23

Macca monekyn. KonuyecTBo BemecTsa.
[TocrosnHas ABoraapo

03.12.2024

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana remneparyp Llenscus

04.12.2024

25

Uneanpueriii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

10.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde




AbGcounoTHas TeMiepaTrypa Kak Mepa
CpeHEeW KUHETUYECKON SHEPTUU ABUKECHUS

11.12.2024

Bbu6nmnoreka [JOK

26
MOJIEKYJI. YpaBHEeHUE MeHieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI 17.12.2024
JlabopaTopHas pabota «lccnenoBanue
18.12.2024
28 3aBUCUMOCTH MEK]ly TTapaMeTpaMu
COCTOSTHUS pPa3peKEHHOT0 Ta3a
29 N3omporieccel B HaeanbHOM Ta3e U UX 24.12.2024 bubmuoreka [JOK
rpaguvecKoe MpeCTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHs dHEeprus TepMOAUHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. BuG 110K
25.12.2024 MOJIMOTEKA
K .
30 OJINYECTBO TEIUIOTHI U paboTa httos://m.edsoo ru/f0e5952
BuyTpeHnHss sHeprus 0THOATOMHOTO
WJIeaTbHOTO Ta3a
14.01.2025 bubmuoreka [JOK
31 B
HARLTEnnoTepedatia https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIOEMKOCTH BEIIECTRA.
32 KosmuecTBO TEMIOTHI MPHU TEIIIONEpEIayve 15.01.2025 bubmorexa [IOK
. p pesate. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc
3 [TepBrIil 3aKOH TEPMOAMHAMUKHU U €TO 21.01.2025 bubnmnorexa [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeobpaTtumocTs npolieccoB B pHUpoOIE. 22.01.2025 bubnuoreka [JOK

BTOpOﬁ 3aKOH TCpMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230




35 punuun neiicteus u K1 teruoBoit 28.01.2025 bubnuoreka [IOK
MAaIlIVHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapuo u ero KIT/{ 29.01.2025

37 Okosornyeckue npoodIeMbl 04.02.2025
TEIUIOAPHEPTeTHKU

38 O6o0maromuii ypok « MosiekyJisipHas 05.02.2025 bubnmoreka [JOK
¢usnuka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KonrponsHas padora no Teme Bu6 LIOK

11.02.2025 MOJINOTCKA

39 M .0
«Monexynspras usika. OcHOBb! https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI

40 [Tapoobpa3zoBanue 1 KOHJICHCAIIHS. 12.02.2025 bubnuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

A1 AGCOTIOTHAS M OTHOCUTENbHAS BIAKHOCTh 18.02.2025 bubnuorexa [JOK
BOo3ayxa. HachklleHHsIil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u

4 amop¢Hble Tena. AHU30TPONHS CBOWCTB 19.02.2025 bubnuorexa [JOK
KpuCTauioB. JKUIKue KpUCTAIIIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue u kpucrauM3anus. Y geibHast 25.02.2025 bubmmoreka [JOK
TeruioTa muasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708

44 VYpaBHeHHe TeI10BOro O6anaHca 26.02.2025 ngjiiffgsiggimc 6820

45 DnexTpuszanus Tea. DIEeKTPUIECKUi 3apsi. 04.03.2025 bubmumorexa [IOK
JIBa BH1a DIIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bce

46 [IpoBOAHMKY, TUDTEKTPUKH U 05.03.2025 bubmmoreka [JOK




MOJTYTIPOBOTHUKH. 3aKOH COXPAHCHUS
ANEKTPUYECKOTO 3apsaaa

https://m.edsoo.ru/ff0c6bcc

B3aumonericteue 3apsoB. 3akoH Kynona.

11.03.2025

bubmuoreka [{OK

47 ToYeuHBIN DIECKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsik€HHOCTB 3JIEKTPUUYECKOTO MOJIS.
48 [IpuHUUI Cynepno3uIuu 3JIEKTPUUECKUX 12.03.2025 bubmmorexa [TOK
N . https://m.edsoo.ru/ff0c6df2
nosneu. JIunuu HanpsEHHOCTH
49 PaGota cuit 31eKTpoCTaTUYeCcKOro Mmotsl. 18.03.2025 bubnuorexa [JOK
Ilorennuan. Pa3HOCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6100
[TpoBOTHHUKYN U AUDIICKTPUKH B
50 3J'IpeKTp2(1)CTaTI/I‘IeHCKOM nT(ie. 19.03.2025 bubmorexa HOK
https://m.edsoo.ru/ff0c7018
JupnexTpudeckasl IPOHUIIAEMOCTD
. bubnuorexa [JOK
51 OnekrpoémkocTb. KoHaeHncaTop 01.04.2025 hits://m.c dsol_.[ru 07126
5 DIIEKTPOEMKOCTH TIIOCKOT0 KOHAEHCATOPa. 02.04.2025 bubnuorexa [JOK
DHeprus 3apsyKeHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72¢0
53 JlabopaTtopHas pabota "l3mepenue 08.04.2025
3IEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIHLHOTO
54 amnmnapara, CTpyHHOro npuHTEepa. 09.04.2025
DNeKTpocTaTUUeCKas 3alnuTa. 3a3eMIIeHue
ANEKTPONpUOOpOB
55 DIEKTPUYECKUM TOK, YCIOBHS €T0 15.04.2025

cymectBoBanus. [locrosuubiit Tok. Cuna
toka. Hanpsixkenue. ConpoTuBIIeHHE.




3akon OMma Jyid ydacTKa Lenu

56

[TocnenoBaresbHOE, APALIEIBHOE,
CMEIIIaHHOE COCTMHCHHE TIPOBOTHUKOB.
JlaboparopHas padota «3ydenue
CMEIIIAaHHOTO COCTMHCHHUS PE3UCTOPOBY

0.5

16.04.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaGora u MOIIIHOCTD 3JICKTPUYCCKOTO TOKA.

3akon Jxxoyns-Jlenna

22.04.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma aJ1s MOTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«M3mepenne 3/1C ucToyHNKa TOKA U €ro
BHYTPEHHETO COMPOTUBICHUS

0.5

23.04.2025

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

59

DneKTpOHHAs MPOBOJAUMOCTH TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTMPOTHUBIICHUS
METaJJIOB OT TEMIIEPaTYPhl.
CBepXmnpoBOIUMOCTD

29.04.2025

60

DneKTprYeCcKnil TOK B Bakyyme. CBolcTBa
JJIEKTPOHHBIX ITy4YKOB

30.04.2025

61

[TonynpoBoHUKH, UX COOCTBEHHAs U
MpUMecHas MpoBoAUMOcTh. CBOMCTBA p—
n-nepexona. [lomynmpoBogHUKOBBIE
prOOpbI

06.05.2025

bu6muoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUN TOK B paCTBOPAX U
pacriaBax >JIeKTPOJIUTOB.
DNeKTpOTUTHYECKAs TUCCOIHALINS.
DNeKTpoIn3

07.05.2025

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba




13.05.2025 bu6mmoreka [IOK
63 TpomewxyTounan arrecramms 1 https://m.edsoo.ru/ff0c84ae
DNeKTpUYECKU TOK B razax. BuG OK
64 CaMOCTOSTEILHEIN U HECAMOCTOSITEIILHEBIN 1 14.05.2025 nbsmmorexa 11
https://m.edsoo.ru/ff0c86fc
pazpsa. Mounus. [1nazma
DNeKTpUYECKHUE MPUOOPHI U YCTPOMCTBA U
65 HUX ODpakTUUecKkoe npuMenenue. Ilpasuia 1 20.05.2025 buGmotera [IOK
p p P https://m.edsoo.ru/ff0c88be
TEXHUKHA 0€30I1aCHOCTH
. 21.05.2025 bubmuoreka [JOK
66 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1 hitos://m.edsoo ru/fi0c8aga
OBIIEE KOJIMYECTBO YACOB I10 66

[TPOI'PAMME




11 A KIIACC IHINOYPOYHOE ININIAHUPOBAHHUE
Yuurtean baxroBa O.10.

Ne KoanuecTBo yacon
DJIeKTPOHHbBIE N (ppoBbIE
n/ Tema ypoka Hara
Kontp IIpakr o0Opa3oBaTe/IbHbIE
n Bcero H3y4eHust
padoThI padoThI pecypchl
[TocTostHHBIE MATHUTHI U UX B3aUMOJCICTBUE.
MarnuTHOe nojue. BeKTop MarHUTHOW WHIyKIIUH 1 12.09 bubmorexa HOK
B P Y ) ' https://m.edso0.ru/ff0c9778
JIuHMM MarHUTHOW MHYKIIMH
MarnuTHO€ 1moJjie TPOBOJHUKA ¢ TOKOM. OTBIT
Opcrena. BzanmoelicTBre MpOBOAHIUKOB C TOKOM. ) 13.09 bubnuorexa [JOK
JlabopaTtopHas pabota «/3yueHue MarHuTHOTO ' https://m.edsoo.ru/ff0c98fe
TIOJTSI KATYIIKH C TOKOMY
JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C
tokoM. Cuna Amrepa. JlaboparopHas padota ! 1 19.09 bubnmnoreka [JOK
«HccnenoBanue AEMCTBHUS MOCTOSSHHOIO MarHuTa ' https://m.edsoo.ru/ff0c98fe
Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLLYIOCS
3apspkeHHyro yactuiyy. Cuna Jlopenma. Pabora 1 1 20.09 bubmorexa [IOK
P Y v P ' ' https://m.edsoo.ru/ff0c9ac0
cunbl JIopeHna
DnekrpoMarouTHas uHAykus. [loTok BekTopa
MarHuTHON uHayKuuu. DJ1C naaykuun. 3akoH
3JIEKTPOMArHUTHOM MHAYKUMKU Dapanes 1 26.09 bubmorexa [TOK
P Sl Panes. ’ https://m.edsoo.ru/ff0cal50
JlaGoparophas pabota «VccaenoBanue siBIEHUS
3JEKTPOMArHUTHON UHIYKIIUN
WNupykTuBHOCTE. SIBnenue camonnaykuuu. 3/1C 1 27.09 bu6nuoreka [IOK




CaMOMHAOYKIHH. 3HCpFI/I$I MarduTHOTO I10JIA
KaTylIK1 C TOKOM. 3J’ICKTpOM&FHPITHO€ II0JIC

https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoiucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MArHUTBI, DJIEKTPOMArHUThI,

02.10.2024

7
AJIEKTPO/IBUraTENb, YCKOPUTEIIN JJIEMEHTAPHbIX
YaCTUIl, THAYKIIMOHHAS TI€Yb

g Ob6o06maromuit ypok «MarauTHoe mnosie. 03.10.2024 bubmmoreka [IOK
DNeKTpOMarHuTHasi MHAYKIUS https://m.edsoo.ru/ff0cab&2

9 KonTponbHas pabota no Teme «MaruutHoe mouie. 09.10.2024 bubnuorexa [JOK
DJIEKTPOMArHUTHAST MHY KIS https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKHE KOJICOaHU.

10 IMapmonnueckue konedanusi. YpaBHeHUE 10.10.2024 bubnuoreka [JOK
rapMoHHYecKux kojebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlabopaTtopHas pabota «lccinenoBanue

11 3aBHCHMOCTH I€pHOJia MAJIbIX KojieOaHui rpy3a Ha 16.10.2024
HUTHU OT JJIMHBI HUTH B MacChl TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUsI B HI€ATbHOM Eub 1OK
17.10.2024 NOTNOTCKA
12 KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEX
b o https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U dJICKTPOMArHUTHBIMU
KoJe0aHusAMU

13 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS PHEPTUU B 23.10.2024 bubnmnorexa [JOK
nJeaIbHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4

14 [IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. 24.10.2024 bubmmorexa [IOK

BBIHy)K)ICHHBIe MEXaHHYECKHE KOJICOaHusI.

https://m.edsoo.ru/ff0cbb86




Pe30HaHC. BI)IHY)KIICHHI)IG BHGKTpOMaFHI/ITHI)IC
KOoJIe0anus

[lepemennsbiii Tok. CHHYyCOUJANbHBIN IEPEMEHHBIN

15 TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE 06.11.2024 bubmuoreka [JOK
U JICUCTBYIOILIEE 3HAYECHHUE CUIIBI TOKA U https://m.edsoo.ru/ff0cbd34
HaIpsHKEHUS
16 Tpancdopmarop. [IponsBoacTso, nepenaya u 07.11.2024 bubmmoreka [IOK
noTpeOiIeHne JIEKTPUIECKON SHeprun https://m.edsoo.ru/ff0cc324
VYeTpoicTBO U MPAaKTUUECKOE TPUMEHEHNE
17 3JIEKTPUYECKOT0 3BOHKA, F€HEpaTOpa NEPEMEHHOTO 13.11.2024
TOKa, TUHUH 3JIeKTponepeaay
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
18 3nekTpo3Heprun. Kynbrypa ucnosb3oBaHus 14.11.2024 brbmmorexa [OK
p prin. BYTILTYP _ https://m.edsoo.ru/ff0ccas54
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU
MexaHnudeckue BOJHBI, YCIOBHS
19 pacmpoctpanenus. [lepuoa. Ckopocts 20.11.2024 bubnuorexa [JOK
pacnpocTpaHeHus U JUIMHA BOJHEL. [lonepeuynsie u https://m.edsoo.ru/ff0cccOc
IIPOJI0JIbHBIE BOJIHBI
20 3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKa. BricoTa 21.11.2024 bubmuoreka [JOK
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0ccfe0
)1 DNeKTpOMarHuTHbIE BOJIHBI, KX CBOMCTBA U 27.11.2024
ckopocTb. [llkana 3eKTpoMarHuTHBIX BOJIH
” [IpuHIMIIBI paInOCBA3U U TeneBUIeHUA. PazBuTue 28.11.2024 bu6muoteka [IOK
CpeACTB cBA3U. Paguonokanus https://m.edsoo.ru/ff0cc618
23 Konrponbnas padora «Konebanus u BOIHbBI 04.12.2024 bubnmorexa LIOK

https://m.edsoo.ru/ff0cd350




[IpssMonMHENHOE PAaCIIPOCTPAHEHUE CBETA B

05.12.2024

bu6mmoreka [{OK

24 .(])I)J;HOPOJIHOI\/'I cpene. TodyeuHblid HCTOYHHK CBETA. hits://m.edsoo.ru/f0ed4e0
yd CBETa

’5 OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. 11.12.2024 bubnmnorexa [JOK
[TocTpoenne n300paKeHMH B IIIOCKOM 3epKajie https://m.edsoo.ru/ff0cd7f6
[Ipenomnenue csera. [lonHoe BHyTpeHHEE Bu6 OK

26 otpaxkeHue. [IpeaenbHbIN yron noaHoro 12.12.2024 mommorexa 1|

https://m.edsoo.ru/ff0cd67a

BHYTPEHHETO OTPaXKECHHUS

7 JlaboparopHas padota «3MepeHue mokazarems 18.12.2024 bubnuorexa [JOK
MPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cddle

73 JIunssl. [locTpoenne n3o0paxeHuil B JIMH3E. 19.12.2024
®opmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE JTUH3BI

29 JlaboparopHas padota «VccnenoBanue cBOMCTB 25.12.2024
M300paKeHUH B IMH3AX»
Hucniepcust cBeta. CIOXKHBIH cocTaB 0€10ro cBeTa. Ei6 OK

30 IBer. JTabopaTopHas padora «Habmronenue 26.12.2024 hgpg;;fg;gru H0ced22
JIMICTIEPCUU CBETa»

31 Wntepdepennus cera. Audpakius cera. 15.01.2025 bubnnoreka [IOK
JudpakiponHas pemeTka https://m.edsoo.ru/ff0cf02e

1 [Tonepeunocts cBeTOBBIX BOJIH. [Tonspuzanus 16.01.2025
cBeTa

13 OnTrueckue MpuOOpPHI U YCTPOICTBA U YCIOBUS UX 22.01.2025 bubnuorexa [JOK
0e30macHOTO IPUMEHEHUS https://m.edsoo.ru/ff0cf862
I'paHHIIBI TPIMEHUMOCTH KJIACCHYECKOM Eub OK

34 MexaHukHu. [locTynarsl cnenuanbHON TEOpUU 23.01.2025 nommoreka I

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cfaq42




35 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/ICHHE 29.01.2025 bub6mmoreka [IOK
BPEMEHU U COKPAILCHUE JJINHBI https://m.edsoo.ru/ff0cfc68
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.

36 CBs13p Macchl C 3HEPTUEN U UMITYJILCOM. DHEprus 30.01.2025 ngj;ifg;gro};foc 660

J//m. Iu
MIOKOSI

37 Konrponbnas padora «Ontrka. OCHOBBI 05.02.2025 bubnunoreka [IOK
CIIELUAJIbHON TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cfel16

18 ®otonbl. opmyna [1nanka. DHEprus U UMITYJIbC 06.02.2025 bubmuoreka [JOK
¢dboToHa https://m.edsoo.ru/ff0cffc4

39 OTtkpeiTHe U uccnenoBanue Gotodddexra. OmbIThI 12.02.2025 bubmmoreka [JOK
A.T. CroneroBa https://m.edsoo.ru/ff0d015e
3akonbl porodddekra. YpaBHeHHE DUHIITCHHA 56 OK

40 st porodrddexra. «KpacHas rpaHUIIa 13.02.2025 hgp;;;f;iilm/fmdM%
dorosdhpexra T '

41 Hasnenue ceera. Onbitel I1. H. JIe6enena. 19.02.2025
XHUMUYECKOE JIEVCTBUE CBETA
TexHn4yeckue ycTpoicTBa U PaKTUIECKOE

42 npuMeHeHue: GoTo3IeMeHT, (POToAATUHK, 20.02.2025 ngj;gfg;gﬁifo 10302
cosiHeyHas 6arapest, CBETOINO/ o ]

13 Pemenue 3amau no reme «J1€MEHTBI KBAHTOBOU 26.02.2025 bubnuotexa [JOK
OITUKI https://m.edsoo.ru/ff0d091a

44 Monens aroma Tomcona. OnbiTel Pesepdopna o 27.02.2025 bubnuorexa [JOK
paccesiHuIO a-4yactull. [nanerapuas moaens atoma https://m.edsoo.ru/ff0d0afa

05.03.2025 bu6mmorexa [IOK
45 Hoctyxatet bopa https://m.edsoo.ru/ff0d0afa
46 W3nyyenue u nornomieHrne (OTOHOB MPHU MEPEX0IE 06.03.2025 bubnuotexa [JOK




aToMa C OJHOT'O YPOBHS SHEPTUH Ha Apyrou. Buasl

CIIEKTPOB

https://m.edsoo.ru/ff0d0ca8

47

BousiHoBBIE CBOMCTBa yacTull. Bosubl ne bpons.
KopnyckynspHo-BoaHoBO# ayanu3M. CIOHTaHHOE
U BBIHYKJICHHOE U3JIy4YCHHE

12.03.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

48

OTkpeiTre paguoakTUBHOCTH. OnbIThl Pesepdopaa

10 OPECACICHUTIO COCTaBa PAANOAKTUBHOI'O
HU3JTy4YCHUA

13.03.2025

49

CgoiicTBa anb(da-, 6era-, raMmma-u3Iy4eHHUs.
Brnusinue pagunoakTUBHOCTH Ha KUBbBIE OPraHU3MBbI

19.03.2025

but6mmoreka [OK
https://m.edsoo.ru/ff0d1162

50

OTKpbITHE TIPOTOHA U HEUTpOHA. M30TOMEI.
Anbda-pacniaz. DIEKTPOHHBIN U TO3UTPOHHBIN
OeTa-pacrnaj. ['aMMa-u3nydeHue

20.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

51

DHeprus cBA3M HyKJIOHOB B siipe. SnepHbie
peakuuu. Snepuslit peaktop. IIpodiaemsl,
MIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI AIEPHON
SHEPTreTHKHU

02.04.2025

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

52

OnemeHTapHbIe YacTULbl. OTKpPBITHE TO3UTPOHA.
Metoabl HaOIIOICHHS U PETUCTPALTIH
3J€MEHTapHbIX YacTull. Kpyribii cToi
«DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUSA. EQUHCTBO
(bu3nyecKoil KapTUHBI MUPa

03.04.2025

53

Oransl pa3Butus acTpoHoMuu. IpukinagHoe u
MHPOBO33pPEHYECKOE 3HAUCHHE aCTPOHOMHUU. By
3BE3HOrO Heba. Co3Be3ausl, spKue 3BE31bl,
TIJIAHETHhI, UX BUANMMOC NBUXKCHUC. Conneynas

09.04.2025




cucreMa

54

Comnnaue. ConHeuHast akTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIA U 3BE3]

10.04.2025

55

3BE37bI, NX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3IbI
[JIABHOM MOcaea0BaTeIbHOCTU. BHyTpeHHEee
ctpoeHue 38&311. COBpeMEHHbIE MTPEACTABICHUS O
MPOUCXOKACHUH U 3BoJolMK COJIHIIA U 3BE3]

16.04.2025

56

Mueunsbiii [1yte — Hama [Manaktuka. [lonoxxenue
u asuwxeHue ConHna B ['anaktuke. ['anakTuku.
UeEpHble IBIPHI B sipax TalakTHK

17.04.2025

57

Bcenennas. Paz6eranue ranaktuk. Teopust
bosbiioro B3peiBa. PeMKTOBOE U3TyUEHHE.
MeraranakTuka

23.04.2025

58

Hepemenusie mpo6ieMbl aCTPOHOMUH

24.04.2025

59

KontponpHas paboTa «1eMeHTHl aCTPOHOMUU U
acTpOUUKID»

30.04.2025

60

HpOMe)KyTO‘IHaH aTrecranus

07.05.2025

61

O6o6maromuit ypok. Poib u Mecto pusuku u
aCTPOHOMUU B COBPEMEHHOMN HAay4YHOU KapTUHE
Mupa

14.05.2025

62

Ob6o06maromuit ypok. Poib pusnueckoii Teopun B
(hopMHpPOBaHNU MPEACTABICHUHN O PU3NUECKOM
KapTHHE MHUpa

15.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

62




11 KIIACC ITOYPOYHOE IVNIAHUPOBAHHUE JOMAIINIHEE OBYYEHMUME BEJIOYC E.
Yuurtean baxroBa O.10.

Ne KosmuecTBo yacos
DJleKTPOHHbIE HU(PPOBLIE
n/ Tema ypoka Hara
Kontp IIpakr o0Opa3oBaTe/IbHBIE
n Bcero U3y4YeHHUst
padoThI padoThbI pecypcbl
[TocTosiHHBIE MATHUTHI U X B3aMMOJICHCTBHE. EuG 1OK
o 02.09.2024 NOJINOTCKA
MaruutHoe nose. BekTop MarHuTHONH MHAYKIIUU. 1
. p AV https://m.edsoo.ru/ff0c9778
JIMHUKM MarHUTHON MHTyKIUU
MarsuTHoO€ 1moJjie TPOBOJHUKA ¢ TOKOM. OTBIT
Opcrena. BzanMopeiictBue MpOBOAHUKOB C TOKOM. ) 06.09.2024 bu6mmoreka [IOK
JlabopaTopHas pabota «/3yuyeHue MarHuTHOTO https://m.edsoo.ru/ff0c98fe
TOJISL KATYIIKH C TOKOM»
JlelicTBME MArHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cuna Amnepa. Jlabopartopnast pabota ! ! 09.09.2024 bu6mmoreka [IOK
«HccnenoBanue AEMCTBHUS TOCTOSHHOTO MarHuTa https://m.edsoo.ru/ff0c98fe
Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLLYIOCS
3apspkeHHyto yactuily. Cuna Jlopenima. Pabora 1 1 13.09.2024 Bubmiorexa LIOK
P y Y P ' https://m.edsoo.ru/ff0c9ac0
cunbl JlopeHna
DnekrpoMarauTHas uHAykus. [loTok BekTopa
MarHuTHOM uHAYKIMH. 3/ C uHayKuu. 3aKoH
JEKT OMaFHHTI?IIOﬁ UHIYKIUU CI)Z anes 1 16.09.2024 Bubmorexa IIOK
P y P ' https://m.edsoo.ru/ff0cal50
JlaboparopHas pabora «lccrnenoBanue sBICHUS
3JIEKTPOMArHUTHON UHIYKITUNY




NunykrtuBHOCTh. SIBNeHue camonnaykuuu. IJC

bubnuorexa [HOK

6 CaMOMHIYKIMH. DHEPIHUsi MArHUTHOT'O MOJIS 20.09.2024 hits://m.c dsocl;.[ru E0ca600
KaTYIIKU C TOKOM. DJIEKTPOMarHUTHOE T10JIe
TexHnueckue ycTpoiucTBa U UX PUMEHEHHUE:

7 IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI, 23.09.2024
AJEKTPOABUraTENb, YCKOPUTENIN JIEMEHTaPHbIX
4acTHUll, THAYKLNOHHAS 11€Yb

g Ob6o06maromuit ypok «MarauTHoe mnoie. 27.09.2024 bubnuoreka [IOK
DNeKTpOMarHuTHasi MHAYKIUS https://m.edsoo.ru/ff0cab&2

9 KonTponbHas pabota no teme «MaruutHoe mouie. 30.09.2024 bubnuotexa [JOK
DNeKTpOMarHuTHasi MHAYKIUS https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKHE KOJICOaHUs.

10 ["apmonnueckue xKonebanus. Y paBHeHHE 04.10.2024 bubmuorexa [JOK
rapMoHHYecKuX Kojebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTrUU
JlabopaTtopHas pabota «lVccnenoBanue

11 3aBUCHMOCTH M€pHoJia MaJIbIX KojieOaHui rpy3a Ha 07.10.2024
HUTHU OT JJIMHBI HUTH U MAaCCBhI IPy3a»

Konebarenbubiit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KOeOaHus B U1€aJIbHOM 11.10.2024 BuGmorexa [LOK

12 KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY T hitos://m.cdsoo.ru/f0ch820
MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU
KoJe0aHusIMU

13 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS YPHEPTUU B 14.10.2024 bubnmnoreka [JOK
nJealbHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4

14 [IpencraBneHue o 3aTyxaromux KojaeOaHUsX. 18.10.2024 bu6mmoreka [IOK




BoiHyK1€HHBIE MEXaHUYECKUE KOJICOaHMsI.
PC3OHaHC. BI)IHY)KIIGHHI)IG BHGKTpOMaFHI/ITHBIC
KOoJIe0anus

https://m.edsoo.ru/ff0cbb86

[lepemennsbiit Tok. CHHYyCOUJANbHBIN TIEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYTHOE

21.10.2024

bubnuoreka [JOK

15
U JICUCTBYIOILIEE 3HAYCHHUE CUJIbI TOKA U https://m.edsoo.ru/ff0cbd34
HaIpsHKEHUS
16 Tpancdopmarop. [IponsBoacTso, nepenaya u 25.10.2024 bubnuoreka [IOK
noTpe0IeHne 3JIEKTPUIECKON SHeprun https://m.edsoo.ru/ff0cc324
VYCeTpoicTBO U MPAKTUYECKOE TPUMEHEHNE
17 3JIEKTPUYECKOTO 3BOHKA, FT€HEepaTOpa NEPEMEHHOTO 08.11.2024
TOKa, TUHUH JIeKTponepeaay
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE
18 3nekTpo3Heprun. Kynbrypa ucnosbp3oBaHus 11.11.2024 bubmmorexa TIOK
p prit. BYTIRTYP _ https://m.edsoo.ru/ff0ccas54
3JE€KTPOIHEPTUH B IOBCEAHEBHOM )KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
19 pacmpoctpanenus. [lepuoa. CkopocTts 15.11.2024 bubmmoreka [JOK
pacnpocTpaHeHus U JuiMHa BOJHEL. [lonepeunsie u https://m.edsoo.ru/ff0cccOc
MIPOJI0JIbHBIE BOJIHBI
20 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa 18.11.2024 bubnmnoreka [JOK
toHa. TemOp 3Byka https://m.edsoo.ru/ff0ccfe0
)1 DNeKTpOMarHUTHbIE BOJHBI, KX CBOMCTBA U 22.11.2024
ckopocTb. [lIkana 3eKTpoOMarHuTHBIX BOJIH
” [IpuHuuUIBl paguocsa3u U TeneBuaeHus. Pazsurue 25.11.2024 bubnunoreka [IOK
CpEeACTB CBA3U. Paguonokanus https://m.edsoo.ru/ff0cc618
23 KontponbHas padota «Konebanust 1 BOJTHBDY 29.11.2024 bubmmoreka [JOK




https://m.edsoo.ru/ff0cd350

[IpssmonuHEtHOE pacIpocTpaHEHHUE CBETa B

02.12.2024

bubnmoreka [JOK

24 OJTHOPOHOM cpefie. ToueyHblil HCTOYHMK CBETA. hitps://m.edsoo. ru/fed4e0
JIyu cBera

)5 OTtpaxxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. 06.12.2024 bubnuorexa [JOK
[TocTpoenne n3o0pakeHUH B IIIIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd 76
[Ipenomnenue ceta. [loaHoe BHyTpEeHHEE

26 otpaxxeHue. [IpenenbHbIi yros noiaHoro 09.12.2024 brbmmorexa [OK

P - pedl M https://m.edsoo.ru/ff0cd67a

BHYTPEHHETO OTPAKEHUS

7 JlabopaTtopHas pabota «3mMepeHue nokazaTes 13.12.2024 bubnmoreka [JOK
TPEIOMIJIEHUS CTEKIIA» https://m.edsoo.ru/ff0cddle

73 JIunssel. [TocTpoenne n300pakeHuid B TMH3E. 16.12.2024
®opmyiia TOHKOH JIMH3BL. Y BEJIMYEHUE JTUH3bI

29 JIabopatopHas pabora «MccnenoBanue cBoiicTB 20.12.2024
M300paXeHUH B TMH3AX)
Hucnepcus ceeta. CoxHBIM cocTaB 0eoro cBera. EuG OK

30 LBeT. JTabopaTopnas padora «Habmronenue 23.12.2024 h;pg;if;;g’m Dced2?
JUCIIEPCUH CBETA

3l Wnrtepdepennus creta. udpaxius ceera. 27.12.2024 bubnuorexa [JOK
Judpakuronnas pemeTka https://m.edsoo.ru/ff0cf02e

39 ITonepeunocts cBeTOBBIX BOJIH. [lonsapusanys 13.01.2025
cBeTa

13 Onrtuyeckre npuOOPHI U YCTPOUCTBA U YCIOBUS X 17.01.2025 bu6nuoreka [IOK
0€301MacHOTO MPUMEHEHUS https://m.edsoo.ru/ff0cf862

34 ['panuLIBI TPUMEHUMOCTH KJIACCUYECKOU 20.01.2025 bubnmnoreka [JOK




MexaHuku. [locTynarsl cenuanbHON TEOpUN
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/ff0cfad42

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE

24.01.2025

bubmuoreka [JOK

35
BPEMEHU U COKpAILEHUE IJIMHbI https://m.edsoo.ru/ff0cfc68
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.
36 CBs13p Macchl C SHEPTUEH U UMITYJILCOM. DHEPrus 27.01.2025 E‘[I;IES/I;IIZT:;si(];Ig/I;fOc f60
HOKOSI T '
37 KonTponbhas padorta «Ontuka. OCHOBBI 31.01.2025 bubmuoreka [JOK
CIIeIMAIbHON TEOPUH OTHOCUTEIIBHOCTH» https://m.edsoo.ru/ff0cfel 6
18 ®oronsl. opmyina [Inanka. DHEprus U UMITYJIbC 03.02.2025 bu6mmoreka [IOK
dboTtona https://m.edsoo.ru/ff0cffc4
39 OtkpsiTHe U uccaenoBanue Gorodddexra. OmpIThI 07.02.2025 bubnmnoreka [JOK
A.T. CroneroBa https://m.edsoo.ru/ff0d015¢
3akoHbl porodddekra. YpaBHeHue DHHIITEIHA
40 10.02.2025 bubnmnoreka [JOK
s porodddekra. «Kpachas rpanuiay hitos://m.edsoo.ru/f0d04a6
dorosdhpexra T '
41 Hasnenue ceeta. Oneitel I1. H. JIeGenesa. 14.02.2025
XHUMUYECKOE IEUCTBUE CBETA
TexHuyeckue ycTpoHCTBa U MPAKTUUYECKOE Eubs OK
42 npuMeHenue: GoTosneMenT, GOoToAaTIHUK, 17.02.2025 htI;Isz-I/I;IrZT:;si?ru 00302
colHeuHas 6arapesi, CBETOIUOL — ]
13 Pemrenne 3amad no reme «2JIeMEHTBI KBAHTOBOU 21.02.2025 bubnuorexa [JOK
OIITUKWY https://m.edsoo.ru/ff0d091a
44 Monens aroma Tomcona. OnbiTel Pe3epdopaa o 24.02.2025 bubnmnoreka [JOK
paccesHuIO a-dactull. [InanerapHas moaens atoma https://m.edsoo.ru/ff0dOafa
45 [Toctynater bopa 28.02.2025 bubnuorexa [HOK




https://m.edsoo.ru/ff0dOafa

46

Wznyyenue u noriorieHue GOTOHOB MPH MEPEXo/ie
aTOMa C OJJHOTO YPOBHS PHEPIUM Ha Apyroi. Bunabl
CIIEKTPOB

03.03.2025

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

47

BousiHoBbI€ cBOMCTBA yacTull. Bosubl ne bpoiins.
Kopnyckynsipao-BoinHOBOM Tyanu3M. ClIOHTaHHOE
Y BBIHYKJICHHOE U3Ty4YE€HHE

07.03.2025

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

48

OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pe3epdopa
10 OMPEJICTICHUIO COCTaBa PaAHOAKTHBHOTO
W3ITy4eHus

10.03.2025

49

CsoiicTBa anb(da-, 6era-, ramMmma-u3J1y4eHuUs.
Bimsgune PAaAOAKTUBHOCTH HA KUBBLIC OPraHU3MBbI

14.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

50

OTkpbITHE IPOTOHA U HEUTpOHA. 30TOMBI.
Anbda-pacniaa. DIeKTPOHHBINA U MTO3UTPOHHBIH
Oera-pacnaj. ['amma-usinydenue

17.03.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

51

OHeprus cBA3M HyKJIOHOB B siipe. SnepHble
peaximu. SnepHsiit peaktop. [Ipobiemsl,
MIEPCIEKTUBBI, YKOJIOTUYECKHUE ACTIEKTHI A1EPHON
SHEPIreTUKHU

21.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

52

DneMeHTapHble YacTulibl. OTKPBITHE MO3UTPOHA.
MeTo/1bI HAOMIOICHUS U PETUCTPAIIUU
31eMeHTapHbIX yacTtull. Kpyriublii cTon
«DyHaaMEeHTAJIbHBIE B3aUMOAECHCTBUA. EqUHCTBO
(bu3nUecKoil KapTHHBI MUPa»

31.03.2025

53

Ortansl pa3BuTUs actpoHomui. [Ipuknaanoe u
MHPOBO33PEHUYECKOE 3HAUEHUE acTpoHOMUU. Bua

04.04.2025




3B&31HOTO HeOa. Co3Be3aus, SipKue 3BE3IBI,
ITaHETHhI, UX BUAUMOC IBUXKCHUC. COHHeqHaﬂ
cucreMa

54

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUYHUK
sHepruu CoJiHIa U 3BE3]T

07.04.2025

55

3BE37bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
IJIaBHOM MOCJIEI0BATENIbHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. COBpEMEHHBIE MTPEICTABICHMS O
IIPOUCXOXAECHNUHU U 3BoJrounu CoslHLa U 3BE3]1

11.04.2025

56

Muiteunsiii [1yte — nama I'anaktuka. [lonoxenue
u nwxkenne ConHua B ['anaktuke. ['anakTuky.
UYéEpHble ABIPHI B sAPaxX TAIaKTUK

14.04.2025

57

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bonbiioro B3peiBa. PennkroBoe uzinyueHue.
MeraranakTuka

18.04.2025

58

Hepemennsie npobieMbl acCTpOHOMUU

21.04.2025

59

KonTponbHas pabota «DneMeHThl aCTPOHOMUU U
acTpOU3UKID»

25.04.2025

60

O6o0maromuii ypok. Poibs ¢hu3uku u acTpoHOMUN
B 9KOHOMHYECKOM, TEXHOJIOTMUECKOM, COIMAILHOMN
U DTUYECKOU cepax AesATETbHOCTH YeIOBEKa

28.04.2025

61

HpOMe)KyTO‘-IHaH aTTeCcTanus

05.05.2025

62

Ob6o6maromuit ypok. Posib pusnueckoii Teopuu B
(bOopMHpPOBaHNY MPECTABICHHH O (PUINUECKON
KapTUHE MHpa

12.05.2025




63

Ob6o06maromuit ypok. Mecto pu3n4eckoil KapTHHBI
MHpa B 0011[eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IIPUPOJE

16.05.2025

64

PesepsHbIil ypok. MarHuTHoOe 110JI€.
OnexTpoMaruuTHas UHAyKIMs. Ontrka. OCHOBBI
CHEMAIbHON TEOpUH OTHOCUTEIBHOCTH.
KBanroBas ¢puzuka. DneMeHThl aCTPOHOMUU H
acTpOpU3UKU

19.05.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

64







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






		2024-11-01T14:17:17+0600
	99c85af9-2979-4325-bb53-6b682c01f739




