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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil TpOrpaMMbl BOCHHUTAHHMS W KOHIEIMIUU IPENoJaBaHUs y4eOHOTro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMmbl 1o (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynpTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOJMMOCTh peanu3allii MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIC, METallpeJAMETHbIE, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (GU3UKM Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HaHHI 00 OKpYXKarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJIEHUH, N3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHATHh HAyYHbIH METO]I TO3HAHUS MPH BBIOJTHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTe€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOpMUPOBaHHE TMPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOJIX0 B Kypce (U3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHHus kKabuHera (usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadyeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepHaTbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIpOrpamMMme 1o
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH JUIsI WMCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE Al YYEHHMUYECKUX MPAKTHUECKUX paboT ¢dopmupyercss B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



¢dbopMupOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHKE YMEHHIA OOBSCHSATD SBICHUS C HCIIOIH30BaHHEM (DH3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUN O POIM (PU3UKU JUISI PA3BUTHS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lesel o0ecreynBaeTcsl PEeUIeHHeM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYCCKUE 3HAHUS I OOBSICHCHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 3a/7ad C SBHO 3aJlaHHOW (DU3MYECKOU
MOJICIbIO, 3aJla4, IOJPa3yMEBAIOIINX CAaMOCTOSTEIIBHOE CO3MaHue (PU3UIecKon
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBENEHUS (PUINUECKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUH TPOSKTHO-HCCIICIOBATEIbCKON, TBOPUIESCKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbII YpOBEHB) Ha YpPOBHE CpEIHEro o0Iero oopa3zoBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElNaeT BHIOOp MPOBEIACHUS JTabOpaTOPHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbI. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue ¢pu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepUalbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLIEHUS ~ MEXIY  MYTAMU,  MPOMIEHHBIMH  TeJOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C

HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.
N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHOcTH [Nanuies. [lepsbiit 3akoH HeroTtoHa. MHepuanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koapdumument tperans. Cuna conpoTHBICHHS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPHUMEHEHHWE: MOJUIMIIHUKHN, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXHHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Tejla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4ecknue ycTpoMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa C IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3M pabOThl CUJIBI ¢ M3MEHEHHUEM MEXAaHHMYECKOW SHEpruM Tejla Ha
IIpUMeEpE PacTSHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
BpoynoBckoe nBmxkenue. uddys3us. Xapaktep ABMKCHHS W B3aUMOJCUCTBUS YaCTHIL
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoaumdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHOoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBMKeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBele 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'padudeckoe mpeacTaBieHe U30MPOIECCOB: U30TepMa,
u30Xxopa, nzobdapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COETMHEHUI.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mopnens onsira IlITepHa.

OnbIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO Ira3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHAT€ Ha OCHOBE M3MEpEeHUU 00BnEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIsl 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOAaTOMHOTO
UJeanbHOro raza. Buasl Teronepenaun: TerIONpOBOAHOCTh, KOHBEKLIUSA, U3TydeHHe. Y AeNbHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TeIUIONepeaaye.

[TonsitTue 06 anmabatHoMm mporecce. [lepBeiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
NIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerIOBbIX MamuHax. KoadduimenT nonesnoro aeictBus teruioBoit Mamuubl. [{ukn Kapao u
ero Kod(pPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJOTUYECKHE MPOOJIEMBI TETUIOIHEPTETUKH.

TexHU4YecKne YCTPOMCTBA M TPAKTUUYECKOE TPUMEHEHHE: JBHUTATelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAsS U
OTHOCUTEIIbHAS BIQKHOCTHh BO3/yXa. HachleHHbIH map. Y aenbHas TEIuioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHBIe MaTepualnbl. [lnaBneHwe W KpucTalau3amus. YaeabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJITYYCHHA COBPCMCHHBIX MaTepuraioB, B TOM YHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kyinona. TodeuHblld  2IEKTpUYECKHH  3apsii.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM I10JIe. JIU3IIeKTpUIecKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JM3NeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHcAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenne. 3akon OMma 1715 yyacTka LElnH.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BELLECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIIAasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITma3ma.

TexHu4yeckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, DJJEKTPOHArpeBaTeNbHbIE NPHOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIH TUOJM, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMmeniaHHO€ COeTMHEHUE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMbplkaHHE TalbBAHMYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

WN3mepenne  SIEKTPOABIKYIIEH  CHJIBI  HCTOYHHWKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C Y4ETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHM, JHHEWHas ¢(yHKuus, mapabona,
rurepooia, ux rpaguK| ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOC TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI M HMX IPOCKIUU Ha OCH
KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
YKUBBIX OPTraHU3MOB (BHIIbI TEILIONIEPEIa4t, TEIJIOBOS PABHOBECHUE), DIICKTPHUCCKUE SIBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH M Ta30B, 3JICKTPUYECKHE
CBOWCTBA METAJIJIOB, 3JICKTPOJIUTUYECKAS IUCCOLIUAIIHSI, TaIbBaHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTHe), JBUTATElIb BHYTPCHHErO CropaHus, mapoBas TypOWHA, OBITOBOU
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, AJIEKTpOHATrpeBaTEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAcHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3amMoaelcTBHME NOCTOSHHBIX MAarHWTOB. MarHuTHoOe moJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprno3uuyu MarHUTHBIX 1ojei. JINHMM MarHUTHOM
uHAYKIMK. KapTrHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJBLEBOI'O NPOBOJHMKA, KaTYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHXKEHHE 3apsKEHHOW YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HIEeKTpOMAarHWTHOM WHAYKIMH. [IOTOK BekTOpa MarHUTHOM HHIYKIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anexkTpuyeckoe Moisie. DIEKTPOABMKYINAS CHUJAa WHAYKIUU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTEIN JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. IlpyKUHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHME TapMOHHUYeCKuX KojebOanuit. [IpeBpaieHue sHEpruu
MIPY TAPMOHUYECKHUX KOIeOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUsAX. BeIHyX/IeHHble MeXaHWYeCKue KoieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAMIPSYKEHU L.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHE AIEKTPUUIECCKOW SHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KoJeOaHui.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOPA.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOa MAJIBIX KOJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60TIHbL

Mexanuueckue BOJIHBI, yciioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHuUs
U januHa BoONHBL [lomepeunble W mponaosbHbIE BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpakuus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHne 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH Cpebl.

TexHu4ecKne YCTpPOWCTBAa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habmtoienue oTpaskeHus U MpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AMPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX —~ BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHoe pacipocTpaHEHUE CBETa B OJHOPOJAHON CpeIe.
JIyud cBera. ToOUEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenmomnenue cBera. 3aKOHBI TMpENOMIICHUS CBeTa. AOCOMIOTHBIA TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

CoOwupatonue W paccewBaroye JHUH3bL. ToHKas JnuH3a. DOKyCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opmysa TOHKOM JIUH3bI. Y BEJIMUEHHE, 1aBaEMOE JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBass onrtuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue yCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAKIHOHHAS
peréTka, moJspous.

Llemoncmpayuu

[TpsimonuHENHOE pacHpoCTpaHEHUE, OTpPakKEHHWE U IperoMieHue cBeTa. OnTudeckue
PUOOPHI.

[TonHOE BHYTpeHHEe oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOIIbIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIILHOCTH DUHINTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMe JICHIE BPEMEHHU M COKpAIEHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmymna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
dboToHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
doroaddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUYECKHEe YCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHe: (poToreMeHT, (OTOMATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®doTor(heKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.



CBeToauoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vactuil. [lnmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha japyro. Buzasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHBIM AaHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Moguenb onsita Pesepdopra.
Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHMS  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeeseHuio cocTaBa pagioakTUBHOTO U3ITy4EHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue npoToHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe umciio siapa. 30Tomnsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaauOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiit peaxktop. TepmosnepHblii cuHte3. IIpobirembl M MEpCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YaCTHII.
dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMMHU. [IpukimagHOe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, X BUANMOE ABHKCHUE.
ConneuHas cucrema.

Connie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun ConHIAa M 3BE3A. 3BE3NBI, UX
OCHOBHBIC XapaKTEPHUCTHKU. Jluarpamma «CHEKTPaJbHBIA KJIACC — CBETHUMOCTH». 3BE3IbI



[JIABHOW TIOCJIEOBATEIIBHOCTU. 3aBHCUMOCTb «Macca — CBETHMMOCTb» JUId 3BE3] IJIaBHOM
nocje0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHbIE IPEACTABICHUA O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTuky v kBasapsl. YEpHBbIE IBIPHI B SApaXxX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66na. Paz6eranme ramaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJCIICHUS MOJIOKEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THUYECKOW cdepax AeATeIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUH O IPUpoJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyluecTBIseTCsl ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOIO ITO3HAHMSL:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIe IBM)KEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IPUPOJE, ACHCTBHE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: TUHUU DJEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «dusmka» Ha ypoBHE CpeaHero oOmiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U ONbITa JIESATEIbHOCTH B INPOLIECCE PeaTu3allii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHUCTHYECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJBHBIMH HWHCTUTYTaMH B COOTBETCTBUH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHIKEHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOIO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOr0 BOCIUTAHUS

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M caMOOOpa30BaHHUIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

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



MJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKPYXKAIONIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

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

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

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

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH 1 TPOTHUBOPEUHS B pacCCMaTPUBAEMBIX (PU3UUYECKUX SBJICHHIX,

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

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATE PAOOTYy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

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

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

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpPETaIlnu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHl IS JI0Ka3aTeIhCTBA CBOMX YTBEPXKICHHM,
3aJ1aBaTh MapaMeTPhl ¥ KPUTEPHUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7auyd pPe3yiabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMyIHUPOBATH COOCTBEHHBIE 33Jaud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIC TIPH H3yUCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACpIKaHUAd U3 HUCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

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

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHMS B PasIUYHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHUIKYA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUN ¢ yuyé€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHW30BbIBaTH M KOOPJAMHUPOBATH
JEHUCTBHSL IO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThl;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IOBEIECHHE B pPa3IUYHBIX CHUTyalusX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTABUTh U ()OPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULUU B 00JacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

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

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IMTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

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

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBLIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Tra3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIH AIEKTPUUECKUN 3apsi] NMPHU pElICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJeHUE TeT,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHuu
(oXJ1aXxIeHNUHN ), TETJIOBOE pAaBHOBECHE, UCTIAPEHUE, KOHICH AN, IIaBIeHUE, KPUCTAIITU3aIus,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MOBBIIIEHUE AABICHUS Tra3a MpPU €ro HAarpeBaHUHM B 3aKPBHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



OINUCBIBATH MEXAHUYECKOE JBUKECHUE, MCIIONIB3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
nyTh, MEpeMEeLIeHHEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tejla, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT MCIOJB3YEMbIX BEJIWYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢du3nyeckue BEJMYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHsAs KHHETHYecKas >SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMs U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsisia, 3akoH KyloHa, mMpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (YOPMYIHPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MUECKUMHM BEJIMYMHAMHM C HCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh MpaBuia 0€30MacHOro Tpyla MpU TNPOBEICHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbBI M MIPUHLUIIBI, HA OCHOBE aHaM3a YCIOBHS 3aJaudl BHIOUPATh (PU3NUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUCHHsI (PU3UUECKON BEIIMUHHBI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATH JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUN U IPEACTaBICHUS Y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpene;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOJsIpU3alUsl CBETa, JMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIleCTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJICHUS (IIPOILECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHIYKIMS MarHUTHOro Iouisd, cwia Amnepa, cuina JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (OKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU OINHUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3y4YCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHl, HCMONb3Yysd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS H



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

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL  3akoH OMa, 3aKOHBI IOCJIEAOBATEIbHOTO U IMApauIebHOTO  COEIUHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoaKTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
001acTi) IPUMEHUMOCTH;

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

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

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

OCYIIECTBIISITh TpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MYECKUX BEIWYHH, TNPH STOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTaThl MOJTYYEHHOH 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YE€OHO-UCCIIETOBATENIbCKOM M TMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIICNATh (PU3NYECKHE BEIMUMHBI M (OpPMYJbl, HEOOXOAUWMBbIE sl €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU PEIIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3I0POBbsI U COOIIOZICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLICH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHMBATH BKJIAJ KaXJOI'0 M3 YYaCTHUKOB IpYMNIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
MpPOrpamMmblI Bcero o0pa3oBaTeIbHbIe PecypChl
padoTshI padoThbI
Paznen 1. PUBUKA U METOAbI HAYUYHOI'O IIO3HAHUS
1.1 (DH3MKa M METOLb! HAYHHOTO 2 https://m.edso0.ru/AVIAWVNQO
MO3HAHHSI
Htoro o pazaeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemarnka https://m.edso0o.ru/SNO2MCWXU
2.2 JluHamuka https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXpPAaHEHHUS B MEXaHHUKE 1 1 https://m.edso00.ru/86NRCXHA7
Hroro mo pazueny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBbI MOJIEKYIApHIO- 9 1 https://m.edso00.ru/HRGVS8NOPE
KAHETHYIECKOU TEOPUH
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 | PETATHBIE COCTOTHIA BEMIECTR 5 https://m.eds00.ru/HSM355JCH
da3oBbIe MEPEXOIBI
Hroro no pazneny 24
Paznen 4. JJIEKTPOJINHAMMUNKA
4.1 DneKkTpocTaThka 10 https://m.edsoo.ru/LSRP72QLI
4.2 [ToCTOSTHHBIN PTEKTPUYSCKUH TOK. 12 https://m.edsoo0.ru/GEWTDOQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B pa3nnyHbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
M .
11 ArHHTHOC NOIE. IEKTPOMATHHTHAA 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHIYKIIHS
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CRAMIHCCINC 1 SNCKTPOMATHHIHBIC 9 1 https://m.eds00.ru/3TLNQKPG6
KoJieOaHus
99 MexaHndecKre U 3JIEKTPOMarHUTHEBIC 5 1 https://m.edsoo.ru/WOT6385V 1
BOJIHBI
2.3 Ontrka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielIMANIbHON Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBHOCTH
Hroro no pazneny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITHUKHA 6 https://m.edsoo.ru/SBWO0VAWQORS
4.2 Ctpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATomHOE ApO 5 https://m.eds00.ru/97MC9DZXQ
Wroro no pazueny 15



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

OEeMEHTHI ACTPOHOMUHU U

5.1 7 1 https://m.edsoo.ru/3EOD6KXI9
acTpo(U3HUKH
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 ‘ O0o0m1aroIIee MOBTOPEHUE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[MTPOI'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrtpoabnbsie IIpakTuyeckue
n/n Bcero u3ydyeHuss  oOpa3oBaTe/IbHBbIE PeCypChl

padoThI padoThI

®u3nka — HayKa 0 IpUpo/e.

1 HayuHble MeTO/TbI TO3HAHUS 1 01.09.2026 https://m.edsoo.ru/Y XGQSPM1P

OKPYXaIOIIero MUpa

Ponb u Mecto pusuku B
(dbopMUPOBaHUU COBPEMEHHOM

2 HAyYHON KapTHHBI MHpa, B 1 03.09.2026 https://m.edso0o.ru/8HSXWFFVO

HpaKTI/IHCCKOf/'I JCATCIIBHOCTHU
TroIei

Mexanudeckoe JBMKEHUE.
OTHOCHUTENBLHOCTD

3 MEXAHUUYECKOTO IBUKECHUS. 1 08.09.2026 https://m.edso00.ru/RSOAQV5ZX

ITepemenienue, CKOpoOCTh,
yCKOpEeHue

PaBHOMEpHOE ITPAMOIIMHEWHOE i
BKCHHG 1 10.09.2026 https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEHHOE

1 https://m. .ru/MDIDK B
MPSIMOJIMHEMHOE IBUKEHUE 15.09.2026 ttps://m.edsoo.ru/ JoU

CBo00OOHOE TTaZICHUE.

6 YckopeHue cB0OOIHOTO 1 17.09.2026 https://m.edsoo.ru/MXPLZI1X8]

MaJieHus

KpuBonuneliHOe 1BUKEHHE. )
JlBiKeHHE MATEpHATLHOV 1 99 092026 https://m.edsoo.ru/TFLJ2C4ADN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

TOYKH 10 OKPY’KHOCTH

10

[TpyHIMII OTHOCUTENBHOCTH
lNanunesa. MaepuuanbHble
cucreMsl orcyera. [lepBalii
3akoH HproTona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropow
3akoH HproToHa miis
MaTepUAIIbHOU TOYKHU

Tperuu 3akoH HeroToHa niis
MaTepUAIbHBIX TOYEK

24.09.2026

29.09.2026

01.10.2026

https://m.edso0.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.

Cuna tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTh

06.10.2026

https://m.edso0.ru/D13D593MU

12

13

14

15

Cuta ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdpuunent
Tpenus. Cuiia CONpOTUBIICHUS
NpY JABIKEHHUH TeJla B
KHUJIKOCTH WJIH Ta3e

[ToctynarensHOE 1
BpalllaTeIbHOE ABM)KEHNE
abCOJIIOTHO TBEPOTO TeNa.
MowmeHT cuisl. [1nedo cumsl.
VYcnoBust paBHOBeCUs
TBEPAOIO TeNa

HNMnynsc MmaTepuanbHOU
TOYKHU, CUCTEMBI

08.10.2026

13.10.2026

15.10.2026

20.10.2026

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo0.ru/IDOAU40TS

https://m.edsoo.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

MaTepUaIbHBIX TOUEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE ABIKEHUE

16

Pabota u Mo1IHOCTD CHIIBI.
Kunernueckas sneprus
MaTepUaIbHOW TOUKH.
Teopema 00 U3MEeHEHUH
KHMHETUYECKOW SHEPTUU

22.10.2026

https://m.edsoo.ru/J1\VV59L.28B

17

18

19

ITorennmansHas 3HEPrHUs.
[ToreHunaneHas sHEprus
yrpyro nehopMupoBaHHOW
npyuHsbl. [loTreHnmanbHas
SHEpPrus Tesa BOIU3N
MOBEPXHOCTU 3eMJIU

[ToreHnnaneHbIE U
HENOTEHLMAJIbHBIE CHJIBI.
CBs13b paboThI
HENOTEHUUAJIbHBIX CHJI C
MU3MEHEHNUEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXPAHEHHsI MEXaHUYECKOW
SHEPTrUu

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOThHI
CHITBI C I3MEHEHUEM
MEXaHUYECKOW YHEPTHUH TeJa
Ha MMPUMEpPE PaCTHIKCHUS
PE3HHOBOTO KI'yTa

05.11.2026

10.11.2026

12.11.2026

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

20

KontponbHast pabora o Teme
«Kunematuka. JluHamuka.
3aKOHBI COXPAHECHHS B
MEXaHUKE»

17.11.2026

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHoBckoe
neuxenue. Auddysus

19.11.2026

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenn cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX
TeN

24.11.2026

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. Konuuectso
BemectBa. [locTosaHas
ABoraapo

26.11.2026

https://m.edsoo.ru/FL1BAQD13

24

25

26

27

TennoBoe paBHOBECHE.

Temneparypa u e€ u3mepeHue.

[IIxana remneparyp Llenbcus

WUneanpuerii raz 8 MKT.
OcHoBHOe ypaBHeHne MKT

AOcoroTHas TeMIiepaTypa
KaK Mepa cpefHen
KMHETHUYECKOUN 3HEpruun
JBUKEHUSI MOJIEKYII.
YpaBHenue Menzeneena-
Knaneiipona

3akon JlanpToHa. 'a30BEIC
3aKOHBI

01.12.2026

03.12.2026

08.12.2026

10.12.2026

https://m.edsoo.ru/\WVPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A

28

29

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
MEX]1y MapamMeTpaMu
COCTOSIHHSI Pa3pPEKEHHOTO
raza»

H3omponeccel B nieaibHOM
ra3e u ux rpapuyeckoe
Ipe/ICTaBICHNE

15.12.2026

17.12.2026

https://m.edso0.ru/35DBLKT96

https://m.edso0.ru/0OZJ3KZNJ5

30

31

BnyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKOU
CUCTEMBI U CIIOCOOBI €€’
n3meHenus. Koanuecto
TEIUIOTHI U padoTa.
Bnytpennss sneprus
OJIHOATOMHOT'O UJE€AJIIBHOTO
rasa

Buasl Tennonepenaun

22.12.2026

24.12.2026

https://m.eds00.ru/9JOITVXI8

https://m.eds00.ru/36JJ120W9

32

VY nenpHAs TEINIOEMKOCTH
BemecTBa. KommuecTBo
TETJIOTHI TIPH TETIONEepeaye.
AnuabaTtHbIi poriecc

29.12.2026

https://m.edso0.ru/5K3Y4H86L

33

34

35

I1epBbIit 3aK0H
TEPMOJIVHAMUKH U €T0
IIPUMEHEHHE K U30MpolLeccamM

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOANHAMHKN

[Mpunuun nevictus u KI1

12.01.2027

14.01.2027

https://m.edso0.ru/2HO6R3GAS

https://m.edso00.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC



https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC

TEIUIOBOM MAaIlIUHbBI

19.01.2027

36

37

ukn Kapno u ero KII/

DKoJoru4ecKue npooIeMbl
TEIUIOPHEPTETUKU

21.01.2027

26.01.2027

https://m.edsoo.ru/4AXPSAQV7M

https://m.edsoo.ru/P07ZMY M8

38

Ob6o06maromuit ypox
«MonexynsipHas GU3MKa.
OCHOBBI TEPMOTMHAMUKI

28.01.2027

https://m.edsoo.ru/9EKZ0DDWP

39

40

41

KonTtponpHast pabora o Teme

«MonexyinsipHas GU3MKa.
OCHOBBI TEPMOAMHAMUKI

[TapooOpa3zoBanue u
KoHAeHcanus. Mcnapenue u
KUTICHUE

AOconroTHaAs U

OTHOCHTEJIbHAS BIIAYKHOCTD
BOo3ayxa. Hacelennslii map

02.02.2027

04.02.2027

09.02.2027

https://m.edsoo.ru/RCARYEG6ZX

https://m.edso0.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

42

43

Teépnoe Temno.
Kpucrannnyeckne n
amopdHbIe Terna.
AHN30TpONUs CBOKCTB
Kpuctayos. Xuakue
Kkpuctayasl. CoBpeMEHHbIE
MaTepuaibl

IImaBnenue u
KpUCTaJuIM3anus. Y 1enbHast
TEIJI0TA IIaBJICHHS.
Cyb6numarus

11.02.2027

16.02.2027

https://m.edsoo.ru/JXFWLMZNK

https://m.edso00.ru/OX117G6MR



https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR

44

YpaBHEHHE TETIIOBOTO
Oaanca

18.02.2027

https://m.edsoo.ru/0IUXGN211

45

46

47

48

49

50

DneKkTpusanus Ted.
DnekTpuueckuu 3apsi. [Ia
BU/JIA SJICKTPUYECKHX 3apsi/IOB

[IpoBOHUKY, TUAIEKTPUKHU U
MOJTYTPOBOIHUKH. 3aKOH
COXPAaHEHUS JIEKTPUYECKOTO
3apsaa

BzaumoneuncTBue 3apsi0B.
3axoH Kynona. Toueunb
SJIEKTPUYECKUM 3apsi]l

Hanpsix€HnnocTh
3JIEKTPUYECKOTO MOJIS.
[IpyHIMD Cynepno3uLu
JJIEKTPUYECKUX MoJeun. JInnun
HaIpPsHKEHHOCTH

Pab6oTa cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenmuan. Pa3HocTh
MMOTEHIMAIOB

[TpoBOTHUKY U AMDIIEKTPUKH B
ANEKTPOCTATHYECKOM I10JIE.
Jwuanexktpuyeckast
MIPOHULIAEMOCTh

25.02.2027

02.03.2027

04.03.2027

09.03.2027

11.03.2027

16.03.2027

https://m.edso0.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VVOPD9ASLF

https://m.edso0.ru/12P25312Z7

51

DIIEKTPOEMKOCTS.
Konpaencarop

18.03.2027

https://m.edsoo.ru/B1UPRD52W

52

DNEKTPOEMKOCTH TIOCKOTO

https://m.edsoo.ru/XPUKP82V8



https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8

KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJIeHcaTopa

23.03.2027

53

54

JlaboparopHas paboTa
"U3MepeHune 31eKTPOEMKOCTH
KOHJIeHcaropa"

[IpuHIMn geicTBUS U
pUMEHEHHUE KOHIEHCATOPOB,
KOITMPOBAJILHOTO arlapara,
CTPYHMHOTIO IIPUHTEPA.
DIIeKTpOCTaTUYECKas 3allIHTa.

3azeMyIeHHE SIIEKTPOIPUOOPOB

25.03.2027

06.04.2027

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUUYECKUI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
ITocrostnnblii Tok. Cuja Toka.
Hanpsixenue.
Comnpotusnenue. 3akon Oma
JUTS y9acTKa Lenu

08.04.2027

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenmoBsarennsHOE,
napauIeIbHOE, CMEIIaHHOE
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3yueHne cMemaHHoro
COETMHEHUS PE3UCTOPOB)»

0.5

13.04.2027

https://m.edso00.ru/SLKT3UPUR

57

PabGora 1 momHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

15.04.2027

https://m.edsoo.ru/LESHA2A3M

58

3akox OMa U1 HOJIHOH
(3aMKHYTOM) 3JI€KTPUUECKOMN
uenu. KopoTrkoe 3amMbIKkaHue.

0.5

20.04.2027

https://m.edsoo.ru/YN5BF7PBS



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

JlaboparopHas pabota
«3mepenue DJ1C ucrtoununka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

59

PesepBHBI ypOK.
KontponbHast pabora o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickast mpoBepouHas
pabora

22.04.2027

https://m.edsoo.ru/MFM6EIE5SX

60

O6o06maromuit ypox
«DNEKTPOAMHAMUKAY /
Bcepoccuiickas mpoBepouHas
pabora

27.04.2027

https://m.edsoo.ru/P86MDYO07H

61

DNEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTh COIIPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepXITpoOBOIMMOCTh

29.04.2027

https://m.edsoo.ru/WMNNBOQL9H

62

DIIEKTPUUECKUH TOK B
Bakyyme. CBoMCTBa
DJIEKTPOHHBIX ITYYKOB

04.05.2027

https://m.edso0.ru/4CCYCJ785

63

[TomynpoBOIHHUKH, HX
coOcTBeHHas U MpuMecHast
npoBoauMocTs. CBOUCTBA P—
n-nepexoja.
[TonynpoBOIHUKOBBIE
npudopbI

06.05.2027

https://m.edso00.ru/S55A1DQUR

64

DIIeKTPUIECKUH TOK B
pacTBopax M pacruiaBax

11.05.2027

https://m.edsoo.ru/QUOQUWVI91



https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91

AJIEKTPOJIUTOB.
DIIEKTPOTUTHIECKAs
JUCCOITUAITUS. DIICKTPOIIHA3

DIIEKTPUUECKUH TOK B Ta3ax.
65 CamocTosTeTbHBIN 1
HECaMOCTOSTEIIbHBIN pa3psil.

Momnuaus. I[Tnazma

13.05.2027

https://m.edsoo.ru/2VX2KLFQA

DneKTpuuecKkue Npudopsl U
YCTPOMCTBA U UX

66 NPaKTUYECKOE IIPUMEHEHHE.
IIpaBuna TexHUKH
0e30MacHOCTH

18.05.2027

https://m.edsoo.ru/KJA02KUP5

KonTpomibHas padboTa mo Teme
«INEeKTPOCTATHKA.

67 [TocTOSTHHBIN 3JIEKTPUYECKUI
TOK. TOKH B pa3IMyHBIX
cpenax»

20.05.2027

https://m.edsoo.ru/PASKIGWP4

PesepBHBIi ypOK.
68 O0600mIarmull ypoK Mo TeMam
10 xnacca

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

68

25.05.2027

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuThHl U UX
B3aUMOJCHCTBIE. MarHuTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUM MarHUTHON
WHIYKIIUU

MarauTHoe 1oJie MPOBOIHUKA
¢ TokoM. OnBIT Ipcrena.
BsaumoneiicTeue
MIPOBOJIHUKOB C TOKOM

JlaGoparopHas paboTa
«V3yyeHne MarHuTHOTO TOJIs
KaTYyLIKU C TOKOM»

JleficTBE MarHUTHOTO MOJIS
Ha IPOBOJHUK ¢ TOKOM. Cuia
Awmriepa. JlaboparopHas
pabota «lccrnenoBanue
JNEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JleficTBHEe MAarHUTHOTO TOJIS
Ha ABMXKYILYIOCA 3apsKEHHYIO
yactulyy. Cuna Jlopenua.
Pa6ota cunet Jlopenna

DNeKTpOMarHuTHas
nHaykaus. [lotok Bekropa

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

01.09.2026

03.09.2026

08.09.2026

10.09.2026

15.09.2026

17.09.2026

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

https://m.edsoo.ru/4ADMOY IJN6

https://m.edso0.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7TABZQGQC9

https://m.edsoo.ru/\VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

MarHuTHOU uHaykuuu. JC
WHIYKIUU. 3aKOH
3JICKTPOMArHUTHOW WHTYKITUN
®dapajes

JlaboparopHas pabota
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON
WHTYKIHH

22.09.2026

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE
nose

24.09.2026

https://m.edsoo.ru/EOTONSAEA

10

TexHuueckne yCTpoucTBa U
WX TIPUMEHEHHUE: TTOCTOSIHHBIC
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPO/IBUTATENb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS T€Yb
O6o0maromuii ypok
«MarauTHoe€ 1oje.
DNeKTpOMarHuTHas
WHIYKIUSD)

29.09.2026

01.10.2026

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COB05BGMC

11

KonTponbhas pabota no teme
«MarsauTtHoOe 1osne.
DJeKTpOMarHuTHas
UHTYKIHS

06.10.2026

https://m.edsoo0.ru/8X637ELEU

12

CB00OOIHBIE MEXAHUYECKIE

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

Kosiebanus. ['apMoHnUYecKue
KoJieOaHus. Y paBHEHHE
rapMOHHYECKUX KOJICOaHHH.
[IpeBpareHue sHeprum

08.10.2026

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTHU
Mepro/1a MaJIbIX KoJieOaHui
rpy3a Ha HUTH OT JIJIMHBI HUTH
U Macchl Ipy3a»

13.10.2026

https://m.edsoo.ru/DPZ8KR61C

14

15

16

KonebarenbHBIH KOHTYP.
CBoOoiHBIE
3JICKTPOMArHUTHBIC
KoJIeOaHHMs B UACATbHOM
KoJ1e0aTeIbHOM KOHTYE.
AHaNorus MeX1y
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMH
KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXpAHEHHUsI SHEPTUH B
UJeaTHbHOM KO0JIe0aTeTbHOM
KOHTYpE

IIpencrasnenue o
3aTyXaroluX KojaeOaHHsIX.
BeiHyXcHHBIE
MEXaHUYECKUe KoJIeOaHMsl.
Pe3onanc. BeiHykxneHHbIE
3JIeKTPOMarHUTHBIE
KoJsieOaHus

15.10.2026

20.10.2026

22.10.2026

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4

17

18

19

20

21

22

IIepeMeHHBIN TOK.
CunyconaJibHbIN
NepeMEHHBIM TOK. MOITHOCTH
MIEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUJIBI
TOKA U HaIPsKEHUS
Tpancdopmarop.
[IpousBoacTBO, Nepegava u
noTpebIeHue NEKTPUUECKOM
SHEPTUu

YCTpOHCTBO U MPaKTHYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa
MEPEMEHHOT0 TOKA, JIMHUM
aNIeKTponepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE
anekTpo3Hepruu. Kynerypa
HUCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHOH KU3HH

MexaHuueckre BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHMS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
MPOJIOJIbHBIE BOJIHbI

3Byk. CKOpOCTH 3ByKa.

05.11.2026

10.11.2026

12.11.2026

17.11.2026

19.11.2026

https://m.edsoo.ru/VDEY XRVUI

https://m.edsoo.ru/1ZWZUL8OK

https://m.eds00.ru/93Z12W40Q0

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

https://m.edso0.ru/Z8270Q6V70



https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O

I'poMkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

24.11.2026

23

aﬂeKTpOMaI‘HI/ITHBIe BOJIHBI,
MX CBOKMCTBA U CKOPOCTb.
[IIxana 31eKTpOMarHUTHBIX
BOJIH

26.11.2026

https://m.edsoo.ru/SWB57C06X

24

25

[IpuHIMIIBI paIMOCBSI3U U
TeaeBuaeHus. Pa3Burue
CpeACTB cBs3U. Pannonokanus
KoHTtposbHas padota
«Konebanus 1 BOJIHBI»

01.12.2026

03.12.2026

https://m.edso00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB

26

[IpssmonunenHoe
pacrnpocTpaHeHHUE CBETa B
OJHOPOJIHOM cpee.
ToueuHbI UCTOUYHUK CBETA.
JIyd cBera

08.12.2026

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHBI
OTpa’KeHHsI CBETA.
[TocTpoenue nz00pa>keHUH B
IUIOCKOM 3€epKalie

10.12.2026

https://m.edsoo.ru/AIMBKQM22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIA yroma noaHoro
BHYTPEHHETO OTPaKEHUs

15.12.2026

https://m.edsoo.ru/V49RISTRN

29

JlaGopaTtopHnast pabota
«3mepenune nokazarens
MPETOMIIEHUS CTEKIa»

17.12.2026

https://m.edsoo.ru/JO2E1M1DQ

30

JIunsel. [loctpoenue

https://m.edsoo.ru/W2MMS9KJC



https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC

n300paKeHMi B JIMH3E.
®opmyiia TOHKOH JTMH3BI.
VYBenuueHue NMH3bI

22.12.2026

31

JlaboparopHas pabota
«HccnenoBanue CBOMCTB
U300paXKEHUH B TUH3AX)

24.12.2026

https://m.edso0.ru/Q1ZCMW980

32

Hucnepcus cera. Cl0KHBII

cocTtas Oenoro ceera. L[Ber.
JlaGopaTtopHnast pabora
«Habnronenue aucrnepcun
CBETa»

29.12.2026

https://m.edsoo.ru/KOOWVKE11

33

34

Wurepdepenmus cera.
Hudpakuus cera.
JudpakumonHas pemeérka
[TorepeyHOCTH CBETOBBIX
BoJiH. [lonsipusanus ceera

12.01.2027

14.01.2027

https://m.edsoo.ru/C8LCRSEJI

https://m.edso0.ru/Q2118XY0OJ

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
6€3011acCHOTr0 MPUMEHEHUS

19.01.2027

https://m.edso00.ru/M5127JYGT

36

['panu1pl MpuMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[ToctynaTel cnenuanbHOH
TEOPUH OTHOCUTEIBHOCTH

21.01.2027

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTENLHOCTD
OJIHOBPEMEHHOCTH.
3ameyieHne BpEMEHH U
COKpAIIICHUE JITHHBI

26.01.2027

https://m.edsoo.ru/0VLMCNG6B2

38

DHeprust U UMITYJIbC

https://m.edsoo.ru/190Z2Y4BUB



https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB

PEAATUBUCTCKOUW YaCTHUIIBI.
CBs3b MacChl C SHEPTUEH U
UMITYJIECOM. DHEPTHUS MOKOS

28.01.2027

39

KontponsHas pabora
«Onruka. OCHOBBI
CIIELUAIILHON TEOpUHU
OTHOCHUTEJIBHOCTH

02.02.2027

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. Popmyiia [1nanka.
DHeprusi 1 UMITYIIbC POTOHA

OTKpBITHE U HCCIE0BaHUE
dororddexra. OnbiTer A. T
CroneroBa

3akonbl poTtorddekra.
VYpaBHeHue DWHIITEHHA 11
dororddekra. «Kpachas
rpanuna» Gorosddexra

04.02.2027

09.02.2027

11.02.2027

https://m.edsoo.ru/ZL6P16LAQ

https://m.edso0.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

43

JaBnenune cBera. OnbITh 1.
H. JIebeneBa. Xumuueckoe
JIENCTBHE CBETA

16.02.2027

https://m.edso0.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE IPUMEHEHUE!
dboTornemMeHT, GOTOATIUHK,
coJHeyHast OaTapes,
CBETOJINO]

18.02.2027

https://m.edsoo.ru/UFQDRSL5M

45

Pemenue 3agad mo teme
«INeMeHTEI KBAaHTOBOU
OITHKU)

25.02.2027

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma ToMmcoHa.

https://m.edsoo.ru/FIC11POHN



https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN

OmnsiTel Pesepdopaa mo
PACCESHHIO 0l-YaCTHII.
[InanerapHasi MOZEIb aToOMa

02.03.2027

47

48

49

50

51

52

53

[Tocrynarsr bopa

N3myuenue u norioueHne
(OTOHOB NpH Mepexojie aToMa
C OJIHOTO YPOBHsI DHEPIUU Ha
Ipyroui. Buasl criekTpos

BoaHoBBIE CBOMCTBA YaCTHII.
Bounsl ne bpouTs.
KopmyckynsapHo-BOITHOBOU
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE U3ITy4YCHUE

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PAAVOAKTUBHOI'O U3JTYYCHUA

CaouctBa anbda-, 6era-,
ramMma-u3nydeHus. Bousaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U
HerTpoHa. M3oTomnsl. Anbga-
pacnaz. DNeKTPOHHBIW U
MO3UTPOHHBIN OeTa-pacra.
['amma-uznydenne

DHeprusi CBA31 HyKJIOHOB B
anpe. SnepHsle peakuuu.

04.03.2027

09.03.2027

11.03.2027

16.03.2027

18.03.2027

23.03.2027

25.03.2027

https://m.edso0.ru/6 X7GEFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.eds00.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edso0.ru/CFJYJSSIG



https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG

S nepHblit peakTop.
[Tpo6iemMbl, epCeKTUBBL,
SKOJIOTUYECKUE ACTIEKThI
AJIEPHOU SHEPreTUKH

54

55

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE IO3UTPOHA.
MeTtoanl HAOIIOACHUS U
pErucTpalum 3JIeMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3anMOJeHCTBHA. EMMHCTBO
(U3HYECKON KapTUHBI MHPa»

OTanbl pa3BUTHS aCTPOHOMUU.
[Ipuknagnoe n
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMud. Buj 3B€31H0TO
Heba. Co3Be3ausi, sipKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBrxenue. CojiHeuHas
cucTeMa

06.04.2027

08.04.2027

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

56

57

Comune. ConHeynas
AKTUBHOCTH. VICTOUHUK
sHepruu CosHLa U 3BE3]

3BE3bI, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/1bI
TJIaBHOM
MIOCJIEI0BATEIbHOCTH.
BnyTtpenHee cTpoeHue 3B€31.
CoBpeMeHHbIe MPeCTaBICHUS

13.04.2027

15.04.2027

https://m.edso0.ru/1JZR54JA0

https://m.eds00.ru/GGD3W74Z0



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0

O IIPOUCXOKJICHUU U
sBostronny CoJIHIA U 3BE3T

58

Muneynsiii [1yte — Hama
T'amakTuka. Ilomoxenue u
nemxkenne CoHia B
TamakTuke. I'agakThkm.
UepHbie abIphl B iapax
raJlakTHK

20.04.2027

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranakTuk. Teopus bonbiioro
B3pbIBA. PenmnkToBOE
u3iyyeHue. MeraranakTuka

22.04.2027

https://m.edsoo.ru/9IWRLVWNN

60

61

62

63

64

Hepemennsie npodiaembl
ACTPOHOMHH

KonrponbHas pabora
«DNEeMEHTBI aCTPOHOMUH U
acTpoU3uKI»

Ob6o6maromuit ypok. Posb
(GU3UKU ¥ aCTPOHOMUHM B
9KOHOMMYECKOM,
TE€XHOJIOTHYECKOH,
COILIMAJILHON U dTUUECKOH
chepax neaTenbHOCTH
yelioBeKa

Ob6o6maromuit ypok. Poib n
MeCTO (PU3UKHU U aCTPOHOMHH
B COBPEMEHHOMN Hay4YHON
KapTHUHE MUpa

Ob6o6maromuit ypok. Poib

27.04.2027

29.04.2027

04.05.2027

06.05.2027

https://m.edsoo.ru/LJHNL2MCF

https://m.edso0.ru/TXTTCT488

https://m.edsoo.ru/WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR



https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR

¢du3nueckoil Teopun B
dbopMHUpOBaHUH
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MHUpa

11.05.2027

Ob6o06maromuii ypok. Mecto
¢du3nvecKoil KapTHHBI MUpPa B
65 001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
IpE/ICTaBICHUI O IPUPOE

13.05.2027

https://m.edsoo.ru/LKNUIKHZH

PesepBHbIil ypok. MarautHoe
66 noJje. DJIeKTPOMarHUTHAs
VUHIYKIHS

18.05.2027

https://m.edsoo.ru/EVMFIQTP6

PesepBHblii ypok. OnTuka.

67 OCHOBBI CHIEIIMATIBHON TEOPUHU
OTHOCUTEJIbHOCTH
PesepHslit ypok. KBanrosas

68 duznka. DneMeHTHI
ACTPOHOMHUHU U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

20.05.2027

25.05.2027

https://m.edsoo.ru/E5ABJRKSL

https://m.edsoo.ru/RARQLV0O2]



https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(dhopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

nroaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYEHHBIX (PU3UUYECKUX MOJIEIIeH:
MarepuaibHas TOYKa, WHEPIHANbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DSJIEKTPUUYECKHN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

10.5

Pacnio3naBath (u3nueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUYECKON Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABUKEHHE, CBOOOJHOE MaJcHHE
TN, IBWXEHHE I10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJaxeHnn), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHICHCAIUS,
IJIaBJI€HUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSA3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B H30MpOIeccax;

OJICKTPpU3alusA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [BIIKEHHE, MCIONb3ys (U3HUecKue
BEJIMYMHBI: KOOpPJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DJHEprus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexXaHU4yecKas
MOIIIHOCTb; IIPU OMUCAHUM IPABUILHO TPAKTOBATh (DU3HMUECKUNA CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS M EeAWHMIIBI, HAXOIUTb
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C JIPYTHMMHU

BCINYNHaMU

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBLIC

SABJICHUA, HCIIOJIb3Yys (I)I/I3I/I‘-I€CKI/IG BCIWMYMHBI: OAaBJICHHUC TIasa,




10.6

TEMIlepaTypa, CpEIHsAs KHUHETUYEeCKass DSHEpPrus XaoTUYECKOIo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
WCHOJIb3YEMBIX BEIUYHMH, MX OOO3HAUYeHUS M EJAMHUIbI, HAaXOAWUTH
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, AIIEKTPUYECKOE  TOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMANl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHMS | EAMHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M SABJICHUSA, MCIIOJIb3Yys
(u3nuecKkre 3aKOHBI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHUsS MEXaHHUYECKON IHEpruH,
3aKOH COXpPAaHCHUA UMITYJIbCA, IPUHLOUII CYIICPIIO3UIIUN CUJI, TPUHIAIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUUYECKYI0 TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUsl DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mnpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U

TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HUCIIOJIb30BaHHUA B HOBCG)IHeBHOI\/'I KHU3HU

10.9

10.10

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
9KCHEpUMEHTa,  coOMpaTb  YCTaHOBKY U3  TPEAJIOKEHHOTO
0o0opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcymiecTBnATh TpsMble M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOl"peH_IHOCTef/'I H3MepeHHI>'I




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PU3MUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMH; IpU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJibTaTaM UCCIIEA0BAHUS

CobmomaTh mpaBmiia  0O€30MAacHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTONB3YSl (PU3MYECKUE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHSI  3aJaud  BbIOMpAaTh  (U3UYECKYIO MOJIENb, BBIICTATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PAcU€Thl U OLEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3MUecKOil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh TpH  pemIeHHMH YYeOHBIX 3aJad  COBPEMEHHEBIC
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOUMCKA, CTPYKTYpHUPOBAaHMS,
UHTEpHpETalMi M MpeJICTaBICHUS y4yeOHOM W Hay4yHO-NOMYJIIPHOMN
uHpOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, JJISi COXpPAHEHUs 30pPOBbS U

COOJIIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
MJIAaHUPOBAaTh  pabOTy  TPyNIbl, PalUOHAIBHO  paclpenessaTh
00sI3aHHOCTHM W TUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallMsIX, aJleKBaTHO OILICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KUIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OpMHUpPOBaHUN COBPEMEHHON HAay4yHOW KapTHHBI MHUpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIBbHOCTH
JOZIEH, LIETTIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUpa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, sepHas MOJACIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3ndecKux 3aaad

11.3

11.4

11.5

Pacnio3naBate ¢u3uueckue sBIeHUS (IIPOIECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA U  KBAHTOBOM  (PU3UKHU:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHoe  JAEUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
MIPOBOAHUK C TOKOM U JABMXKYIIMWCA 3apsij, 3JIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpa)keHHe,  IpelomieHue, uHTepdepeHuus, Audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTOMa BOJOPOAA, €CTECTBEHHasd W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJEKTPUUECKYIO MPOBOJAUMOCTb Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  CONPOTHUBIIEHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
oy, cuna Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
9HEPrusl NIEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsij M CHJIa TOKa B Mpoliecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kose0aHuM, boxycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU OMNHUCAHUU TPaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIHYMH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUUHUHY C JPYTUMU BETUYUHAMU

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys




(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrUud W HMIIYJIbC q)OTOHa, nepunon
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AOC€p, IIPU OIHMCAaHUH
IpaBUJIbHO TPAKTOBATbH (bH3H“ICCKHI>i CMBICJI UCIIOJIB3YEMBIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYUHY C APYI'UMHU BCIMYHNHAMU, BBIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIIOJIb3YS
¢usnyeckue 3aKOHbl M OpUHLUNBL  3akOH OMa,  3aKOHBbI
IIOCJIEIOBATEIbHOIO U MAapajuIeIbHOIO COECJUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOIO pacipOCTPaHEHUs CBETA, 3aKOHbI OTPAXKEHMsI CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHWE  OUHIUNTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3AaKOH COXPAaHEHUs DJIEKTPUUYECKOIo 3apsja, 3aKOH
COXpPAaHEHUsT  MaccoBOIO  4HuClIa, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOIO pacraja; MpU 3TOM pPa3IUyaTh CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)X€HUE, CO3/aBAEMOE  IIJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3UIECKUX SIBICHUHN H
MIPOLIECCOB € UCHOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
3ToM (GopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIOKCHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBObI

11.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HW3MEPEHHs] (PUIUUECKUX
BEJIMYMH; MPHU 3TOM BBIOMPATh ONTUMAJbHBIA CIOCOO M3MEpPEHHsS U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSAMBIX ~ M3MEPEHHH; TPU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE TaOJIUIl U TpaduKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBmiia 0€30MaCHOTO Tpylda TMPH  TPOBEIACHUH

UCCIIEIOBAaHUH B paMkKax y4yeOHOTO DSKCIEpUMEHTa, YydeOHO-




HCCHGHOB&TGHBCKOﬁ n HpOCKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHUCM

M3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOTO 000pyIOBaHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 3aJaHHOM (DU3MUYECKON MOJEIBIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI WM MNPUHOUIIBI; Ha OCHOBC aHalin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnyeckue BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIbHOCTDH IMOJYUYCHHOTO 3HAYCHHUA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYXKICHHM C OMOpPOil HAa M3y4yeHHbIE

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHbIE TEXHOJIOTUU JUIsl TIOMCKa, CTPYKTYpPHUPOBaHUS,
UHTEpIpEeTalMl W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IIOMYJISIPHOM
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3TUYHBIX UCTOYHUKOB; KPUTHUYECKH

AHAJIU3UPOBATD MMOJIY94aCMYIO HH(bOpMaI_II/IIO

11.16

11.17

OOBSACHATH IIPUHIUIIBI HeﬁCTBHH MalllluH, HpI/I60p0B U TCXHHYCCKUX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€30IacCHOr0 HCIOIL30BaHUSA B

ITOBCEITHEBHOM KU3HU
[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

PaGotars B rpymme ¢ BBIIOJHEHHWEM PA3IUYHBIX COIMAIBHBIX POJEH,
IJTAHUPOBATh ~ pabOTy  TPYMNIBI,  PAlMOHAILHO  PaCHpPEIeIsTh
00s3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsAX, AJE€KBAaTHO OLICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAaEMOil PoOIeMBbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHW A

®uszuka — Hayka o npupoxae. Haydnsle
11 METO/bI MTO3HAHUS OKpY’Karolero mupa. Pois
JKCIIEPUMEHTa M TEOpUHM B  IIpOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKE

MopnenupoBanue (U3HYECKUX SBICHUH H

1 npoiieccoB. Hayunsie runoressl. Ouznueckue
3aKOHBI U TEOpUU. ['paHUIBl MPUMEHUMOCTH

19 (buzmuecKux 3aKOHOB. [Mpunnun

' cootBeTcTBUs. Ponp u Mecto ¢usuku B

(bopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KApTUHBI MUpa, B IIPaKTUYECKON

NESITELHOCTH JTIOAEH
2 MEXAHHUKA
KUHEMATHUKA

Mexanuueckoe nBrxenue. OTHOCUTEIIBHOCTD
211 MeXaHn4YecKoro aBmxkeHnsa. Crucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
212 MaTepUalibHONW TOYKH, MX IMPOEKIHH Ha OCU
CHCTEMBI KOOp/MHAT. Crnoxenne

2.1
MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHMUH, IIyTH u NepeMELECHUS

MaTepHaHBHOfI TOYKH OT BPEMCHHA

214 CBoOopaHoe masienne. Y CKopeHue CBOOOTHOTO

najgcHus




2.15

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
JBIDKEHUE  MaTepUalbHOH  TOYKM IO
OKPY’KHOCTU. YTJOBasi CKOPOCTb, JIMHEHHas
CKOpOCTb. Iepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

2.16

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JIBUKCHHE CHapsAOB, LENHBIE W PEMEHHBIE

nepenadn

2.1.7

[IpakTueckue paboTHI. N3mepenue
MI'HOBEHHOMH CKOPOCTH. HccnenoBanue
COOTHOILUEHUS MEXIY MyTSIMHU, NPOUIEHHBIMU
TEJIOM  3a  [OCJeNOBaTelbHbIC  paBHbIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKEHUHM C HaydalbHON CKOpPOCTBIO, paBHOM
Hymt0. M3yueHune nBUKeHUs 1IapuKa B BA3KON
KHUIKOCTH. M3yueHwe  JBHKEHUS  Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JMHAMUKA

2.2.1

2.2.2

ITpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBei 3akoH Herorona. MHepuumanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

2.2.3

224

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckast ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI W CHJa  TpPEHUS  IOKOS.
Koapduument tpenus. Cuna cCOnpoTUBICHUS

IIpH ABMKCHUU TEJIa B d)KUAKOCTH HUJIN I'a3€

2.2.7

HOCTyrIaTCJ'II)HOG M BpamaTCJIbHOC ABHXKCHUC




abCcoIOTHO TBEPOTO Tena

2.2.8

MOMGHT CHUJIBI OTHOCUTCIILHO OCH BpaH_[eHI/Iﬂ.
[Tnedo cuibl. YcinoBHS paBHOBECHS TBEPIOTO
teaa 8 UCO

2.2.9

2.2.10

TexHudyeckue  yCTpPOMCTBA:  MOJMLIUIIHUKH,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuyeckue pabothl. M3yueHue IBMKEHUS
Opycka 10 HAaKJIOHHOH IUIOCKOCTH TIOX
JICCTBUEM HECKOJNBKHUX CWiI. MccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
B JeOPMHUPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX Jeopmarum.
HccnenoBanue yciioBuii paBHOBECHS TBEPIAOTO

TCJI1a, UMCIOIIECTO OCh BpalliCHUSA

2.3

2.3.1

2.3.2

3AKOHbI COXPAHEHN B MEXAHUKE
WMmynee MarepualbHOM TOYKH, CHCTEMBI
MaTepualbHBIX TOYeK. Mmmynsc cwibl u
HM3MEHEHNE UMITYJIbCa Tella

3akoH coxpa”enuss umnyiasca B HCO.

PeakTnBHOE ABIKEHUE

2.3.3

PabGora cuner

2.34

MorHoCTh CHIIBI

2.3.5

2.3.6

2.3.7

2.3.8

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.

TCOPCMa 0 KHHETHYECKOMU OHCPIrun

[TorennmansHast sHeprusd. [loreHnmanbHas
SHEprus yIpyro nepopMUPOBAHHOM
npyxunbl. [loTeHIManbHast »Heprus Tena

BOJIM3HU MOBEPXHOCTU 3emim

IloTeHumanbHble U HENOTECHIUAIbHBIC CHIIBI.
CBs13b pa6OTBI HCIMOTCHIHAJIBHBIX CHJII C
N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUuun
CHUCTCEMBI TECII. 3aKkoH COXpPAaHCHUA

MEXaHH4YEeCKOMH OHEPIrun

VYipyrue u Heynpyrue CTOJIKHOBEHUS




TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,

2:3.9 BOJIOMET, KOIep, MPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.
2310 UccnenoBanme cBA3M  pabOThl  CHIIBI €
M3MEHEHUEM MEXaHUYECKOU SHEPTUU Tela
3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

311

3.1.2

OcHOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
newkenue. uddysusa. Xapakrep IBHOKEHUS U

B3aMMOJICHCTBHS YAaCTHI] BEIIECTBA
Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJICIICH

3.1.3

3.1.4

Macca wMonekyn. KonudecTBo —BemiecTsa.
[Toctrosinnas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama remneparyp Llenscus

3.1 3.15

Mopnens  uaeanpHOoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TCOpHU UACATBHOI'O Ira3a

3.1.6

AGcomtoTHas TemnepaTypa Kak Mepa cpeaHein
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS

yactul rasa. [lIkama temneparyp KenbpBuna

3.1.7

VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlaabTOHA

3.1.8

I"azoBbie 3akoHBI. M30mpoIIECCHl B WI€ATTBHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

3.1.10

Texauueckune YCTpOMCTBA: TEPMOMETD,
6apomeTp
[Ipaktuyeckue paboTshl. M3MepeHue Macchbl

BO3/yXa B KJIacCHOM komHate. MccnenoBanue




3.2

3aBUCUMOCTH MCKAY IMapaMeTpaMu COCTOSIHUA

pa3peKEHHOT 0 Tra3a
OCHOBbI TEPMOJINMHAMMKNA

Tepmonunamuueckast cuctema. BHyTpeHHSS
3.21 SHEPrusi TEPMOJUHAMHUYECKON CUCTEMBI H

CIocoObI €€ H3MEHEHNS

329 KonunuectBo Ternotel u paborta. BuyTpeHHnss
SHEPrusl OJJHOATOMHOIO WJEAJIbHOTO Ta3a

Buasl Temnonepenayu: TEMJIONPOBOIHOCTD,
393 KOHBEKIMs, U3Ty4deHue. Ternno€éMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
324 IIEPBOTO 3aKOHa  TEPMOJUHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIPETAIISL

paboThI Ta3a

TerumoBble Mammsbl. [IpuHIMOBL HefcTBUS
TETUIOBBIX MammuH. [IpeoOpa3zoBaHus YHEPTUU
3.25 B TemwloBblXx MammHax. Koapduumuent
nonesnoro  geiicteus  (manee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KIT/]

Bropoiu 3aKOH TEPMOLUHAMHUKH.
396 HeoOpatumocts  mporieccoB B IPHUPOJIE.
TemnoBbie JIBUTATEIN. DKOJIOTUYECKHE

MpOOJIEMBI TETIJIO3HEPTETUKH

Texnuueckune YCTPOMCTBA: JBUTaTENIb
3.2.7 BHYTPEHHETO CrOpaHusl, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

328 [IpakTuyeckue padbotsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpasoBanue u koHaeHCanus. Vcnapenue
3.31 u KUIIEHUE. VenpHas TEIIoTa

napooOpa3oBaHus. 3aBHCUMOCTh TEMITEPATypPhI




KHIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCon0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachlleHHbIH nap

Teépnoe TeJIo. Kpucrannnueckue u
amMopdHbie Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

3.34

3.35

3.3.6

3.3.7

IInaBneHne W KpucTalM3auus. Y IeIbHas
TerioTa mwiasiaeHus. Cyonumanus

VYpaBHeHHe TEII0BOro H6anaHca

TexHudyeckue yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU

IIpakTuueckue paboTHI. H3mepenne

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

412

413
4.1.4

4.1.5

Onextpuzanys Ten. DneKTpudeckui 3apsn. Jsa
BUJ1A DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKHY, TUDJIEKTPUKU u
MOJIYTIIPOBOIHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsinoB. 3akoH Kynona
OnexTpuyeckoe moJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN

CYNEpIIO3UIHU. JInHumn HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOI'O I10JIA

4.1.6

4.1.7

PaGora cmi ANEKTPOCTATUYECKOTO  TOJIS.
Ilorenuuan. Pa3HocTh MOTEHIINAIIOB
[IpoBOHHUKK W JHUAJIEKTPUKH B IMOCTOSHHOM

QJICKTPUICCKOM I1I0JIC. ILI/IBHGKTpI/I‘leCKaH

IMPOHUIIACMOCThb

4.1.8

DIEKTPOEMKOCT. Konpencarop.




4.2

ONEeKTPOEMKOCTh  IIOCKOTO  KOHJEHCATOopa.
DOHeprus 3apsKEHHOT0 KOHAEHCaTopa

TexHuyeckue  yCcTpOWCTBA:  AJIEKTPOCKOI,

ANIEKTPOMETP, IJIEKTPOCTATHUYECKAsl 3allluTa,

4.1.9
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

4110 [IpakTueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCaTOopa

MOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaopus CyIICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka uenu
123 DNEKTPUUECKOE CONPOTUBJICHHE. Y IeJIbHOE
o COIIPOTHBIICHUE BEIICCTBA
494 [MocnenoBarensHOE, napaiebHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCTP TEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma [Isi TONHOM  (3aMKHYTOIN)
aneKTprudeckoi nemu. KopoTkoe 3aMbIkanne
DJeKTpOHHAs MTPOBOMMOCTH TBEPIBIX
128 METaJJIOB.  3aBUCUMOCTH  COMPOTUBIICHHUS
o METaJUIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITYYKOB
[TonynpoBoganku. CoOCTBEHHAS U TPUMECHAS
4.2.10 IIPOBOAMMOCTD TOJYNPOBOAHUKOB. CBoiicTBa

p-n nepexoaa. [TomynpoBoIHUKOBBIE TPUOOPHI




4211

DONEeKTPUYECKHI  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

TexHnuueckue YCTPOMCTBA: aMIiepMeTp,
BOJIBTMETP, pEOCTaT, MUCTOYHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMUCTOPHI u ($hoTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne OJIC wucTOYHMKA TOKa U €ro
BHYTPEHHEro comnpoTuBieHus. HabOmrogenue

QJICKTPOJIMN3a

11 KUIIACC

Kon
pa3jiena

Konnposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHNUS

4

OJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S NHAYKIUA

43.1

4.3.2

4.3.3

TlocTosHHble MarHuThel. BzaumojnelctBue

IIOCTOAHHBIX MaroHuToOB

MarnutHoe mosle. BekTrop MarHuTHOU
uHAyKuu.  [IpuHIun — cyneprno3uinuu.
Jlunun MmarnutHOM wuHAYKIMU. Kapruna
JUHUA  MarHuTHOM  WHAYKIUU  TOJS

IIOCTOAHHBIX MaroHuToOB

MarsuTHoe II0JIe IMPOBOJHUKAa C TOKOM.

KapTI/IHa JIMHUU TI0JIS JJIMHHOT'O TMPAMOTO




5.1

OpOBOAHHMKA W 3aMKHYTOI'O KOJIBICBOTO
IIpOBOAHUKA, KATYHIKM C TOKOM. OmnpIT

Opcrena. BzanmoaeiicTBue NpoOBOIHUKOB C

TOKOM
434 Cuita AMniepa, €€ MOJyJIb M HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBro>keHue  3apspKEHHOM — 4acTUMUBl B
435 OJIHOPOJIHOM MarHuTHoM mojie. PabGora
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIMH
OJ1C unaykuMu. 3aKOH 31€KTPOMarHUTHOU
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHIYKIUA B TPOBOJHUKE, IBMKYIIEMCS
439 MOCTYNATEILHO B OJJHOPOJTHOM MarHUTHOM
oJie
4.3.10 [IpaBusno Jlenna
NunykTuBHOCTE. SIBICHHE CaMOUHTYKITHH.
43.11
O/1C camOUHIYKIIUT
DHepruss MarHUTHOTO TIOJSI KaTyIIKA C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MAarHUTEI, AIIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb
[IpakTuueckue paboTHL. N3yuenue
MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.
4.3.15 HUccaemoBanne JIeMCTBUS  ITOCTOSHHOTO

Mar"ura Ha paMKy ¢ TokoM. HMccienoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
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5.1.2

Konebarenprast cucrema. CBOOOIHBIC
kojieOanus. ['apMoHuueckne KoyieOaHuUs.
Ilepuon, wacrtora, ammumtyna u (dasa

KoJIeOaHui

[IpyxuHHblid MasTHUK. MaremaTuyecKui

MasATHHUK

5.1.3

YpaBHeHHE TapMOHHYECKUX KOJICOaHUH.
Kunematunueckoe u JTUHAMHAYECKOE

OIMCAHUE KOe0aTeIbHOr0 IBUKEHUS

5.14

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJIEeOaHUSsX. CBs13b
aAMIUTUTYIbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH Kosie0aHUil e

CKOPOCTH U YCKOPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AIEKTPOMArHUTHBIC KoJIe0aHus B
UICAaTBbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHaNoOTus MEXAYy MEXaHWYECKUMHU W
ANEKTPOMArHUTHBIMH KOJIEOAHHSIMH.

®opmyina ToMmcoHa

5.16

5.1.7

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

KoJie0aTeIbHOM KOHTYpC

BbIHyX/1eHHbIE MEXaHUYEeCKHE KOoJeOaHuUs.
Pe3onanc. Pe3onanchHas KpuBasl.
BoeinyxneHnsie AJIEKTPOMAarHUTHBIE

KoJIeOanus.
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5.1.9

5.1.10

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHoCTb NIEPEMEHHOTO TOKa.
AMIUINTYIHOE W AEHCTBYIOLIEE 3HAYEHUE
CHJIBI TOKA U HaPSKEHUS

Tpanchopmarop. IlponsBozacTso, nepenaua
U TMOTpeOJeHne HIIEKTPUUYECKONW SHEPTHH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE

NEKTPUYECKOM  DHEPIHUH. Kynstypa




5.1.11

5.1.12

HUCIIOJIB30BaHUA QJICKTPOSHCPTHUN B

HOBCCHHCBHOfI KHU3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHI 3BOHOK, JINHUU

aNeKTponepenad

[Ipaktnueckue pabotel. HccnenoBanue
3aBUCHMOCTH TEPHOJa MAJIbIX KOJICOaHMI
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMEHHOI0 TOKa B
LeNu U3 TMOCIEN0BAaTeNIbHO COEAMHEHHBIX

KOHJIEHCATOPa, KaTyLLIKU U PE3UCTopa

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanunueckue BOJIHBI, yCl10BuUAa
pactpoctpanenus. I[lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBL.

HonepeqHHe " IpOJ0JIbHBIC BOJITHBI

5.2.2

5.2.3

Wutepdepenmms u ardpakius

MCEXaHHNYCCKHUX BOJIH

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

BricoTa Tona. TeMOp 3ByKka

5.24
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DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBHS
W3JIYy4eHHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanus BexktopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHTepdepenuus. CropocTh

OJICKTPOMAariuTHBIX BOJIH

5.2.6

5.2.7

IIkamna AIIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHEeHHE 3JEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIBI PagUoOCBI3U U TEIEBUICHUS.
Panmonokammus. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpebl




5.2.8

TexHudeckue yCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTUKa B TEXHUKE M MEIHLIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

OIITUKA
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5.3.2

5.3.3

[IpsAMosMHEHOE pacIpOCTpaHEHUE CBETa
B OJIHOpOJIHOM cpene. JIyd cBera
OtpaxxeHne cBeTa. 3aKOHBI OTPAKECHUS
cBera. [locTtpoenne M300paXkeHUA B TWIOCKOM
3epKase

[Ipenomiienne cBera. 3aKOHBI IPEITOMIICHUS

CBeTa. AOCOIOTHBINI [10Ka3arTellb

MIPEIOMIICHUS

5.34

[omuoe BHYTpPEHHEE OTpa’KECHUE.
[IpenenpHplil yroyl MOJHOTO BHYTPEHHEIO

OTpa)KeHUsI
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5.3.6

5.3.7

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

CoOuparoniue M paccerBarolIfe JUH3BI.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHn B COOMPAIOIINX
u paccenBaomux JauH3ax. Dopmyna
TOHKOM JHWH3BEL. YBEIWUEHHE, IaBacMoe

JIMH30H

HpCJICJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

5.3.9

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HCTOYHHUKHU. YcmoBus HaAOIIOICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  cBera.  Judpakunonnas

peméTka. YcinoBue HaOIIOEHUS TJABHBIX




MaKCUMyMOB npu naacHun
MOHOXPOMATHUYCCKOI'O CBETa Ha

TU(PPaKIMOHHYIO PEIIETKY

5.3.10 [Monspuzanus cera

TexHudeckue yCTpPOWCTBA: O4YKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAsI
OIITHKA, T paKIMOHHAS peéTka,
TIOJISIPOH T
[IpakTnyeckne  pabOTHI N3mepenue

nokaszatens npenomienus. MccnenoBanue
5.3.12

CBOMCTB  W300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunpl NpUMEHUMOCTH KJIACCUYECKOM
MEXaHHKHU. IToctynarel TEOpUn
6.1 OTHOCHUTEIIBHOCTH: MHBAapUAHTHOCTh
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATI OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH.
6.2 3amensieHue BpPEMEHM U COKpAIlEHUE
JUTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOHON YaCTHUITBI

CBs13p Macchl C 3HEpPrUed M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOos

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBAA ®U31KA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1.1 ¢boTOoHAa C ero 4YacroToh. OHeprus H

7.1 uMIynbe GoToHA

OTtkpeiTHE U HccaenoBanue Gporodddexra.

7.1.2 OmBITHI AT. CroeroBa. 3aKOHBI

dotordpdexra




7.1.3

YpaBHeHue OHHIITEHHA I

dhororddekra. «Kpacnas TPaHMIIA»

dotorddexra
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Hasnenue ceera. Onbitel [1.H. Jlebenera

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

TexHuueckue ycTpoiicTBa: (HOTOIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

7.2

7.3

CTPOEHUE ATOMA
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71.2.2

7.2.3

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

[Tocrynatel bopa. H3znyuenue u
noriomeHue (HOToHOB ImpH  Iepexone
aToOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl criektpoB. CriekTp ypoBHEM

QHCPIur aTOMa BOAOpOJ1a

Bomnnosrle cBoiicTBa yactull. BoOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIEKTpOHOB Ha

KpHUCTaax
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7.2.5

CrnoHTaHHOE U BBIHYXJICHHOE H3TydeHUE.
YCcTpolcTBO U IPUHIIUIT PaOOTHI Jlazepa

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHaJIU3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOI[eHI/I}I U perucrpanuu

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompeneneHuo cocTaBa

paauoakTUBHOrO  m3iydeHus. CBoMCTBa




7.3.3

anbda-, 6era-, ramMmma-u3ydeHus. Brusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.
Hyxnonnas monmens siapa ['elizenbepra —
NBanenko. 3apsan sapa. MaccoBoe yuciio

sapa. M3oTonsl

7.3.4

7.3.5

Anwda-pacna. DNEeKTPOHHBIH "
MO3UTPOHHBII OeTa-pacmnaj. l'amma-
U3JIy4yEHUeE. 3aKkOH  paJMOAKTUBHOIO
pacnana

DOHeprus CBS3M  HYKIOHOB B  sJIpe.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

Snepuble peakuuu. JleleHHEe U CHUHTE3

saaep

7.3.7

7.3.8

7.3.9

7.3.10

SnepHsiii peakTop. TepmosiepHbIit
cuHre3. [IpoGneMbl M IEepCHEKTHBbI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKUe

ACIICKThI HﬂepHOﬁ SHEPICTUKHU

OnemeHTapHple  yactuubl.  OTKphITHE
II03UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOACHUCTBUS

TexHudeckue  yCTpOMCTBA:  TO3UMETP,
Kamepa BuibcoHa, sAxepHBIl peakTop,
aToMHast 6oMba

[Ipaktuuyeckue pabotel. HccienoBanue
TPEKOB YacTHUIL (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bun 3Bémnoro nHeba. CosBesmusi, sipKue

3Bé3IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

Conneuynas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIGI. IImaneTsI-THTAHTEI u ux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marjsle

testa COTHEUHOM CUCTEMEI




8.3

8.4

8.5

8.6

Conane, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Huarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOCJIENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

Bnyrpennee CTpOCHHUE 3BE3.

CoBpemMeHHbIE MIPEICTaBIICHUS o)
MIPOUCXOXKICHUH U ABoJtoIU CoJHIa U 3BE3I.

Jrarbl JKU3HA 3BE3]1

8.7

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktuku,
pacmpeneineHue 3BE3N, Tra3a U IIBUIN.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI [ aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmmupenue  BceeneHHOM.
3akoHn Xab6ma. PaszberaHue rajnakTuK.
Bospact u pamuyc BcenmeHHol, Teopus
bonpmoro B3peBa. Mogens «ropsuen
Bcenennoi». PenukroBoe usinyueHue

MacmtabHast ~ cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU
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