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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro O0IIero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBareNbHbIX — opranu3auusax Poccuiickoir  ®Denepauuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3ynpTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAeT HEOOXOIMMOCTh pealM3alli MEKIPEeIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3MKe BKIFOYACT:

® [UIAHUpPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e conepxkanue yueOHoro npeamera «dusnkay 1o rogamMm oOydeHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJIECHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydeHune Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METO]I TO3HAHUS NPH BHITIOJTHEHUN MU y4eOHBIX HCCIIEIOBAHUH.

B ocHOBY kypca (u3uKH 17151 yPOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3fesioB (DMU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (QOpMUpOBAHUE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NIEcKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U 3KOJIOTHYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonozcusayuu peasn3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHBI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GHOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IS ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTteMHO-IeATENBHOCTHBINA MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1abopaTopHBIX PaboT, KOTOpHIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMIMHA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHMS U OCHaIeHus KabuHera ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJAJACHHE OOYYAIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB MO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENSETCS PELICHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. /i KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHUE MNpPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromume BhIOOpa (DU3WYECKONW MOJENTH Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MarepHaTbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MpPAKTUYECKUX paboT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHeuMBaeT IMOCTAHOBKY IEPEUUCIIEHHBIX B MIpOrpamMMme Io
¢u3KKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJIS YYEHHUECKUX IMPAKTHUECKUX paboT ¢GopmHpyeTrcs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4YeHUsI GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (QopmupoBaHHE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HAydyHOMY H3yYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHUA U (opMHUpOBaHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;



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

dbopMUpOBaHHE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISI PA3BUTHS JIPYTHX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JlocTikeHne 3TUX Lenell o0ecreyrBaeTcsl PEUIeHHEM CIEAYIOMIMX 3aaad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

npuoOpeTeHNnEe CUCTEMBbl 3HAHUK 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAsT MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHKY, KBAHTOBYIO
(bU3KKY U TIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
(GU3MYECKUX SBICHUW B TPUPOJE W JJIs TNPUHATHS TPAKTUUCCKUX PEIICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 33/Jad C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJICJIbIO, 3aJla4, IOJPa3yMEBAOIINX CaMOCTOSTEIIBHOE CO3MaHue (PU3UUIeCcKOn
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHMS Ha OKPYKAIOLIYIO CpPENYy;

OBJIQJICHHE METOJaMHU CaMOCTOSATEIBLHOIO IUIAHUPOBAHMS M MPOBEIACHUS (PU3UICCKUX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  WHGOpPMAlUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpeaHEro 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 MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENh JElIaeT BBHIOOp IMPOBEICHUS JabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUarOIUXCS.



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 MMO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpuH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp m mecto (u3uku B (OPMHPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IIPAaKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMeIleHul u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOYKU OT BPEMEHH.

CBoOonHOe majeHune. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueliHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAs CKOpocTh. llepwon wu
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBAa M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBUKEHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY B TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPEETICHUS MTHOBEHHON CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. Ilepsoiit 3akoH HeroToHa. MHepLManbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalibHbIX 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. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPOHCTBA M MPAKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHue ABM>keHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTD CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMHM KUHETHYECKOH
OHEPIUH.

[TorenuunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUS Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABorapo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHHETHYECKON SHepruu
TEIJIOBOTO JBM>KeHMs vactul raza. lllkama temneparyp KenbBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopaenb, HUTIOCTpUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEpeHUU 00BhEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpeHHsS 3HEprus TEPMOIWHAMHYECKON CHCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TEmoTsl U pabota. BHYTpeHHSsS SHEPrusi 0IHOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyUCHHUE. Y ACIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHOM mporecce. [lepBblif 3akoH TepMmoauHaMmuku. [Ipumenenue
MEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

Tennossie MamuHbl. [I[puHIANIBI AEHCTBUS TEMIOBBIX MauH. [IpeoOpa3zoBanus SHEPTUM B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBor MamuHbl. [{ukn Kapho u
ero KO3 UIUEHT MOJIE3HOTO ACHCTBHSI. DKOIOTUIECKHIE MPOOIEMBbI TETNIOIHEPTETUKH.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JIBUTaTe€llb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHenue BHYTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipu TeIuionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTyphl KUIICHUSI OT J1aBICHUSL.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHuueckue ycTpoOHCTBa U IPAKTUUYECKOE INMPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTHMU IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4HCIE
HAHOMAaTEpPHAaJIOB, © HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYECKUd 3apsa. JBa BHIa DIIEKTPUUECKUX 3apsiioB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHslid  31I€KTpUYecKH — 3apsf.
Onektpuueckoe mone. HanpsoxkéHHocTh anexTpuyeckoro mnons. [lpuHnun cyneprno3unuu
ANEKTPUUECKUX NoJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

IIpoBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOUIaJAM  IUIACTHUH,
paccTosiHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro ToKa. MIcTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaLIEIbHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoil nenu. KopoTkoe 3ambikaHue.

DNeKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTb IOJYIPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnueckue yCTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: amIepMETp, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Llemoncmpayuu

W3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

IIpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKO€ 3aMblkaHHE ralbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSS TPOBOUMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHNS PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIEH CHJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C Y4ETOM
COJIepXKATENNbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MarTeMaTHKH, OHMOJIOIMH, XUMMH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHKE, MOJIEIIb, U3MEPEHNUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX TMPOCKIMHA HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, muddysus, ocMoc, TeII000OMEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO3IlyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIMUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUHN TIOJYUYCHHUSI COBPEMEHHBIX MaT€pPHAaJiOB, B TOM YHCIIE
HaHOMATEepHaJOoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TuHUI MarHUTHON MHIYKIIUU TOJISi HOCTOSTHHBIX MarHUTOB.

MaruautHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa nMHMI MHIYKIUM MarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne DNEeKTpOMAarHUTHOM MHAYKUMH. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKiuu dapajes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMXKYIIAas CUia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO TOJIsI KaTYIIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHLI, UHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO TMOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKHUX Kojebanuil. [IpeBpaieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiif koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOATeIbHOM KOHTYype. AHAJIOTMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHY)XeHHbIe MEXaHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAaU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa ucCHoiab30BaHUA
AIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DSIJIEKTPUUYECKHA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOW CUCTEMBI (MIPYKUHHBIN MW MaTeMaTHYeCKUH
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3onanc npu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHUOJIa MAJIbIX KOJeOaHH rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHblE 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepednble W TpoOAONBbHBIE BONHBL MHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOl BOJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJIEBUICHU. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4YecKkne YCTpPOWCTBAa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMAarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecst Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxxeHus U IPEIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue nuatepdepeHnu u AUPpaKkiiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHHUE, MPEJIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyud cBera. ToOUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUN B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEJIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTeib
npesnoMienus. IlonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yros IMOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBalIIuMe JIUH3BI. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3bL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIpH MaJIECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE INPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKa, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/Ia.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue ciekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl TPUMEHUMOCTH KJIACCHUUECKOW MeXaHuku. IlocTynaTel crnenualbHOW Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JIJTUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHsI MOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s porordpdexra. «KpacHas rpanuna» gorosdpexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4YecKrne yCTPOWCTBA M MPAKTHUECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB MpU IEpexojie aToMa ¢
OJIHOTO YpOBHSl SHepruum Ha JApyro. Buasl crnekTpoB. CrnekTp YpOBHEW 3HEpPruuM aroma
BOZIOPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTPOEHHsS  snpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITEL Pezepdopaa nmo onpeneneHno cocraBa pagioakTUBHOTO U3ITyYEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens sapa ['eiizenOGepra—lBaHeHKo.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SIEPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukiiagHoe H  MHPOBO33PEHUECKOE  3HAYEHUE
aCTPOHOMMUHU.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3bI, IIAHETHI, KX BUANMOE JIBHKCHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamMma «CHEKTpPaJIbHBIA KIACC — CBETUMOCTB». 3BE3bI
[JIABHOM TMOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3/ TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOItoLMH CoJIHLA U 3BE3. DTallbl )KU3HHU 3BE3L.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPY EHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3/IUS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW |
ATUYECKON cdepax IesTeTbHOCTH YeJOBEKa, pPOJb W MECTO (U3UKH W aCTPOHOMHUU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Wzyuenune kxypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3nMdeckas BeIMYWHA, 3aKOH, TEOpHs, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUYECKHE (DYHKIIUH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M X
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTeNbHBIC IBUKEHHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B YKUBOW MPUPOJAE, ACHCTBUE pajvallid Ha KUBBIC
OPTraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJIH, 3aJIeKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



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

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHOMN NESITETHHOCTH, B TOM YUCIIC B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHU3ally;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSIMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM J1€ATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B JEATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNUBOTO OYIYIIETo;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

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

5) Tpy10BOT0 BOCIUTAHUS

WHTEpEC K pa3IUYHBIM cdepaM NpodecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOJIOrNYeCKOT0 BOCTIUTAHMS:

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



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L€l YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH OSKOJIOIMUYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAyYHOH NIeATEIbHOCTH, TOTOBHOCTh B MpoIlecce U3yYeHHs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

8) ®usnyeckoe BOCIUTAHNE:

c(OPMHPOBAHHOCTh 3JI0POBOTO M 0€30macHOro o0paza KH3HH, OTBETCTBEHHOTO
OTHONICHUSI K CBOEMY 3/I0POBbIO, B TOM YHUCIE 3a CU€T coOo/ieHus: TpeboBanuii Oe3onacHou
JKCITyaTalluu O0OpYIOBaHMS W MPUOOPOB TIPU BBINOJIHEHUU JIAOOPATOPHBIX paboT u
(U3UYECKOr0 IKCIIEPUMEHTA.

METAINPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBUS
Ba3oBble JloruyecKue aeiicTBHS:

CaMOCTOSITENILHO (DOPMYITMpOBaTh M aKTyaJU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEICIIATh LENH NeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabarbeIBaTh TIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a HMEIOIINXCS MaTepUATbHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBINOJNHATH pPa0OTy B YCJIOBHSX pPEATBHOT0, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3soBble nccienoBarebcKue 1eCTBHA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMHA TOHATHSIMH W METOoAaMH (pH3UYecKoi
HayKH;

BJIQJIETh HABBIKAMHU Y4eOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AEATeTbHOCTH B 00JAacTH
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 3aa9
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHWJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHI Ui JI0Ka3aTeNIbCTBA CBOUX YTBEP)KICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ pCEHICHHS 3adaud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33/1aud B OOpPa30BATEIHHOM JEATEIHLHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKU;



JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

YMEThb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX MTPEIMETOB;

BBIJIBUT'aTh HOBBIE UJEH, NIpeIaraTb OpUrHHAIbHbIE OJXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.

Paborta ¢ unopmanmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NUECKOTO COJACPKAHUS U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBJIATH IIOMCK, aHalu3, CHCTEMaTH3alHi0 MU
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM MIPEJICTABICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX ¥ OpPraHM3allUOHHBIX 3a/lady C COOII0/IEHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€3011aCHOCTH, TMTHEHBI, PECypcocOepekeHusl, IPaBOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJACPKAaHUS B pPa3NIUYHBIX (opMmarax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMM W LEJNEeBOM ayauTopuu, BbIOMpas ONTUMANbHYIO (GopMy
IPECTaBICHUS U BU3yalIU3alllu.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1eATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKYA KOH(MIUKTHBIX CUTYAIH U CMSATYATh KOH(MDIUKTHI,

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON paObOTHI,

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yu€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKA0T0 YieHa KOJUICKTHBA,

MPUHUMATh LI COBMECTHOW JAEATEIbHOCTH, OpPraHW30BBIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJU C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXJIOT0 y4YaCTHHWKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh UJEU C IO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3WTUBHOE CTPATErMYECKOE TMIOBEJACHUE B PA3JIMYHBIX CHTYaIUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanusi:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESITEIIBHOCTh B o0OjacTu (pu3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTCIIBHO COCTABJIATH IIJIaH peH_IeHI/ISI pvaéTHBIX Hn KAa4YCCTBCHHBIX 3aJa4, IIJIaH
BBITIOJITHCHHSI TIPAKTHYECKON pPabOThI ¢ Y4ETOM MMEIOMIUXCSA PECYypCcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPENOYTEHU;
1aBaThb OI.[CHKy HOBBIM CI/ITyaHI/IHM;
pacuIMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;



JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIieHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYIULUUHA B 00JacTH (U3MKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBI B JIEATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIQ/IETh HaBBIKAMH MO3HABATEIBHON peIeKCUu KaKk OCO3HAHUSI COBEPILAEMBIX JEHCTBHIA
Y MBICITUTENBHBIX MTPOLECCOB, X PE3YIBTATOB U OCHOBAHMIA;

UCTIOJIB30BaTh MPUEMBI pEIICKCUU JIJTsI OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETbh OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3yNbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3YJIbTATOB ACATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mportiecce 1OCTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHUS MPOTPaMMBI O pu3uKe AJis
YPOBHSI CpEIHEro 00mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUICKT, MPEANOoaraloniuii cOpMHUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTUS COOCTBEHHON SMOIMOHAILHON Cepsl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKITIOYAFOTIIETO CaMOKOHTPOJIb, yMeHHue NpPUHUMATD
OTBETCTBEHHOCTH 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTHh aJalnTHPOBATHCS K OMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIEH CTpEeMIIEHHE K JOCTHKEHHIO IeTd U yCIexy,
ONITUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH CXO/IS M3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBaTh OTHOUICHUS C JIPYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
JeATEIIbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHBIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpLHaIbHas cHcTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TEJIO, UACANBHBIM Tra3, MOJEIH
CTPOECHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYCYHBIA DJIEKTPUYECKHUM 3apsAl IPU PEIICHUU
busznyecKkux 3a1ad;

pacrio3HaBaTh (U3MYECKHEe SBJICHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPHH CTPOEHHUS BEHIECTBA M DJIEKTPOJUHAMMKU:
PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMonaeucTBue Tei, auddysus, OpoyHOBCKOe



JIBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJ, U3MEHEHHE O00BbEMa TENn MpPHU HarpeBaHUU
(oXJ1aXXIeHUN ), TEIJIOBOE PAaBHOBECHUE, MCMIAPCHUE, KOHICHCAIUS, UIABJICHHIE, KPUCTAILTH3AINS,
KHUIICHUE, BIAKHOCTH BO3/lyXa, MOBBIIICHUE JTABJICHHS ra3a MPH €ro HAarpEeBaHWU B 3aKPHITOM
coCyJie, CBs3b MEXIYy IapaMeTpaMd COCTOSHHS Ta3a B H3OMpOIEccaxX, dSJICKTPU3AIMS Tel,
B3aUMOJICHCTBHUE 3aps/I0B;

OTHCHIBATH MEXAHMYECKOE JIBIKCHUE, UCTONB3YS (PM3MUECKHUE BEITUYHMHBI: KOOPIMHATA,
myTh, MIEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJIbC Telld, KHHETHYeCKast
SHEprus, MOTCHIMAJIbHAS SHEPTHs, MEXaHWYecKas paboTa, MEXaHHYECKas MOIIHOCTh; IpHU
ONMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MYECKHUH CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX
0003HAYCHHS U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE NAaHHYIO (PU3NYCCKYIO BEITMYUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HW3YYEHHBIE TEIJIOBbIE CBOICTBA TEN W TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYeCKas DSHEprus
XAOTUYECKOTO JIBIDKEHUS MOJIEKYJ, CPEIHEKBaJpaTHYHAs CKOPOCTh MOJCKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT IMOJIe3HOrO JNEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX O00O03HAYEHWS W EOUHHIIBI, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE HAHHYIO (U3HUECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OIKMCHIBATh M3yYCHHBIC SJICKTPHUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mpotiecchl), UCTONB3YS (U3NYECKUE BEIMYUHBL: ANEKTPUUYECKUUN 3apsiil, dJIEKTPUUYECKOoe MoIe,
HANPsDKEHHOCTh TIOJISI, TOTEHIMAal, pPa3HOCTh TOTEHIMANOB; TPU OINUCAHUHM MPABUIBHO
TPAKTOBATh (PUIWYCCKUH CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHWIIG;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUYHHAMU;

aHAIM3UPOBATh (PU3NYECKUE TMPOIECCHl U SBIEHUS, HCTIOJIB3Ys (U3MUYECKUE 3aKOHBI U
MPUHIMILL: 3aK0H BcemMupHoro tarotenus, |, |l u Ill 3akonsr HproTOHa, 3aK0H coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA, IIPUHITUT CYTIEPITO3UIINN CHJI, TIPUHITATT
PaBHOTIPABHS WHEPIMATHHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpEIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI C aOCOTIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JIEKTPUIECKOTO 3apsja, 3akoH KylloHa, MpW 3TOM pa3nyarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIOJTHATE JKCIIEPUMEHTHI TI0 HWCCIICJIOBAHHIO (PU3NYCCKUX SIBIICHUH M TIPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH 3TOM  (HOPMYITHpPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECCTBIIATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (DH3MYCCKHX BEIMYWH, TPH STOM
BBIOMpaTh ONTUMAIBHBIA CIIOCOO W3MEPEHUS W HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKH
MOIPEIIHOCTEN U3MEPEHU;

WCCIICIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
NpSIMBIX HW3MEPEHUN, MPU O3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DHUKCHPOBATh PE3YJIbTAThI
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECKUX BEIUYMH B BUAC TAOIUIl M TPadUKOB, JIEIaTh BHIBOIBI
M0 pe3yJbTaTaM HCCIIETOBAHUS;



coOnrofarh mpaBuia O€30MacHOr0 TpyAa MPU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4e0HOr0 3JKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATEIbCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THble 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJIb3Ys
buznyeckue 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHallM3a yCJIOBHsI 33/1a4i BHIOMPATh (PU3NYECKYIO
MOJIENIb, BBIACIATH (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYSCHHOTO 3HAUCHHsI (PU3MUECKON BEIIMYHHBI,

peliaTe KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HEMPOTHUBOPEUHMBYIO LIEMOUKY
paccyXJIeHUl ¢ ONOPOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTOJIB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHWS, MHTEPIPETAIMH U TPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, IOJIYYCHHON H3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJTy4aeMyro HH(OpMALINIO;

NPUBOUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHUA 10 (U3UKE B TOBCEAHEBHOW KU3HU IS
obecrnieueHns 6€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaIOLIEel cpee;

paboTark B TpyIIIe C BHITOJHEHUEM PAa3UYHBIX COLMANBHBIX POJICH, INIAHUPOBATH PadOTy
TPYONbl, paloOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKIOTO M3 yYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonny oOyuenust B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IPAKTUYECKON
JeSTeIbHOCTH JIFOJIeH, 1I€I0CTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTIO SIJpa MU pelIeHnn (PU3HUeCcKuX 3aaau;

pacmio3HaBath (U3MUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKINS, JAEWCTBUE MAarHWTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYILIUICS 3apdf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJSIpU3alUs CBeTa, JAUCHEPCUs CBeTa,
dorornekrpudeckuit 3¢dext (porodddekr), cBeToBOE NaBleHUE, BOSHUKHOBEHHE THHEIYATOrO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTb;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) U IIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DSIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIas CUIA,
paboTa TOKa, MHAYKLHS MarHUTHOTO mMojs, cwia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoseOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOLIECCe TAPMOHUYECKUX SJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUU MPABUIHHO



TPaKTOBaTh (PU3WYECKUI CMBICT HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUECHHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C IPYTUMH BETUYHHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCMONB3Ys (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ TOoJypacmajia, SHEPrus CBSI3U AaTOMHBIX SJ€p, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYEHUS U
eMHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE NAaHHYIO (DU3UYECKYI0 BEIMYHUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE MPOIECCHl U SBJICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpPUHLMIBL  3akoH OMa, 3aKOHBI IIOCIEA0BAaTENIbHOIO U IMAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIUH, 3aKOH
MPSIMOJIMHEMHOTO PacupOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpaHEHMsI MMIIYJIbCA, 3aKOH COXpPAHEHMsI D3JEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHUs
MaccoBOI'0 4Mciia, MOCTyJaThl bopa, 3aKOH paJuMOakTUBHOrO pacmnajaa, IpU 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUA (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OIpEeENATh HaIlpaBJICHUE BEKTOPA MHIYKLIUHW MarHUTHOIO IOJI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M OIHUCHIBATH N300paKeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUi: TMpu 3TOM  (QOpMYIUpPOBAThH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIWYHH, TPU ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO HM3MEpPEHUS M MCIOJIb30BaThb W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTAThl MONYYEHHOH 3aBHCHMOCTH
¢u3nyecKkux BEIWYMH B BHAE TaOMUIl M Tpa@uUKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemate pacu€THbIE 3aJadd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3Ys
dbuznyeckue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIHUYMHBI M (POPMYIBbI, HEOOXOIUMBIE i €€ pEIICHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUs (PU3NUECKO BETHUNHBI,

pelaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

UCIIONIb30BAaTh TIPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIMOHHBIC
TEXHOJIOTHUM JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs] yd4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUMYHbIX HCTOYHUKOB, KPUTUYECKU
AHATM3UPOBATH MOTy9aeMylo HH()OPMAIIUIO;

OOBSICHSTH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB ¥ TEXHUIECKUX YCTPOMCTB, pa3inyiaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;



MPUBOJIUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAaYyKH, B 00BSCHEHHE IPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUS 3/I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEJICHHS B OKpYKaIOILEel cpefe;

paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IHMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIBI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

dyeKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrpoabnusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTsbI
Paznen 1. DU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
o
1.1 VISHIEA T METOABT HAYHHOTO 2 https://m.eds00.r/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2ZMCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
o ) .
3.1 CHOBBT MOTIEK Y HAPHOTKIHETHHACCION 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 FPETGTHEE COCTORHI BeffictTRa 5 https://m.edso0.ru/HSM355JCH
®dazoBbIE TEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTOSTHHBIN NEKTPUUECKUH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW



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

ToKM B pa3iIMyHbIX cpenax

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

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M )
1.1 ATIATHOE Tofe. JIeKIpoMarauia 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXATMHECKHE H SICKTPOMBIHITIIRE 9 1 https://m.eds00.ru/3TLNQKPG6
KoseOaHus
99 MexaHuueckue U 3JIeKTPOMarHUTHHIE 5 1 https://m.edsoo.ruMWOTE385V1
BOJIHBI
2.3 Ornrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cielMaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTCJIIBHOCTHU
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MC9DZXQ



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

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOTPAMME

5.1 ‘ DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 ‘ https://m.edsoo.ru/3EODEKXI9
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O6o06maro1iee NTOBTOPEHHE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



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




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®usuka — HayKa O PUPOJE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaIoIEro MuUpa

https://m.edsoo.ru/YXGQSPM1P

Pois 1 MecTo pu3uku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOH 1eATETEHOCTH
Ioaen

https://m.edsoo.ru/SHSXWFFVO

MexaHandeckoe JBIKCHHE.
OTHOCUTENBHOCTh
MEXaHHYECKOT'O JIBUIKCHHS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHE

https://m.edsoo.ru/RSOA0V5ZX

PaBHOMEpHOE NIpsIMOJIMHEWHOE
JBUKECHHE

CBoOoiHOE TajieHue. Y CKOpeHHE
CBOOOIHOTO MMaJCHUSA

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

KpuBonuneriHoe 1BUXEHUE.
JIBrKeHne MaTepualbHOU TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/MXPLZIX8J

CraproBasi IMarHOCTHYECKas
padora

https://m.edsoo.ru/TFLJ2C4DN



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

IIpuHLKII OTHOCUTENIBHOCTH
lNanunes. MuepunanbHbie
cuctembl otcuera. [lepBriil 3aKoH
Hrrotona

https://m.edsoo0.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa 1uist
MarepuaibHON TOYKU

https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tpernii 3akoH HproToHa 1151
MaTepUalbHbIX TOUYEK
3aKOH BCEMUPHOTO TATOTEHUS.

Cuna tspxectu. [lepas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoTUBICHUS
IIPU JABMKEHUH TeJla B )KUAKOCTH
WIN Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarensHoe n
BpalaTeIbHOE IBUKECHHE
a0COIIOTHO TBEPOTO TENa.
MowmeHnT cuisl. [1nedo cusl.
YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc maTepualbHOM TOUKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbce cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.

https://m.edso0.ru/M5JQTKNWC



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

PeakTuBHOE NBUKEHUE

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MaTrepuanbHOU TOYKU. TeopeMa
00 U3MEHEHUHN KHHETUYECKOH
SHEPrUuu

https://m.edsoo.ru/J1V59L.28B

17

IloreHunanpHas SHEPIHUs.
[loTeHunanpHas 3HEPrUst ynpyro
nepopMHUPOBaHHON NPYKUHBIL.
[ToreHimanpHas 3Heprus Teyna
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

IloTenumanbHbBIC U
HENOTCHIUAIbHEIC CHIIBL. CBS3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEXaHMYeCKOM
SHEPTUU CUCTEMBI T€Jl. 3aKOH
COXpaHEHUs MEXaHUYECKOU
SHEPIUU

https://m.edso0.ru/DA3QVTOXQ

19

JlaboparopHnast pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM SHepruu Tena Ha
pUMepe PACTHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Hudbdy3us

22

Xapakrep JBUKEHUS U
B3aMMOJCUCTBUS YACTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKUAKOCTEH U TBEPIBIX TEIl

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. Konuuecto
BemiecTBa. [locrosaHHas
ABorazipo

TenoBoe paBHOBECHE.
Temmeparypa u €€ u3sMepeHue.
[IIxana remneparyp Llenscus

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/M/PNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcomtoTHas TemnepaTypa Kak
Mepa CpeIHEN KHUHETUYECKOM
OHEPTUM JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Kraneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanmpToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/Y3WBG66I3A

28

29

JlaGopatopHnas pabora
«HMccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHS
Pa3peKEHHOTO ra3a

W3onporeccs! B U1€aIbHOM ra3e
U UX Tpaduueckoe

https://m.edso00.ru/35DBLKT96

https://m.edsoo.ru/0ZJ3KZNJ5



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
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

NpeaACTaBJICHUC

30

BuyTpennss sueprus

TepMOHHHaMquCKOﬁ CHUCTCMBbI U

Ccoco0bl €€ U3MEHEHUS.

KomnmdaecTBo TermioTel u paboTa.

Buyrtpennss sHeprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3da

https://m.edso00.ru/9JQITVXI8

31

32

33

Bugel Terionepenaun

VY neapHas TEMI0EMKOCTD

BCIICCTBA. KomnyecTBO TEMIIOTHI

MIpH TEIUIoNepeaaye.
AabaTHBIN MpoIecc

[lepBrlii 3aKOH TEPMOIMHAMHUKHU

" €TI0 IPUMCHCHHUC K
nu3omponeccam

https://m.edso00.ru/36JJ120W9

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

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

34

HeoOpatumocTs nporieccoB B
npupoze. Bropoii 3akoH
TEPMOIUHAMUKHI

https://m.edsoo.ru/S85LWDFT8

35

36

[Tpunmun nevicreus u KI1/]
TEIIOBOM MAIlIMHEI

Huxkn Kapno u ero KITJ{

https://m.edsoo.ru/DLCDEAAUC

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

37

DKOJOrH4ecKHe MpooIeMbl
TETUTOOHEPTETHKHI

https://m.edsoo.ru/P07ZMY MS8I

38

39

Oo6o0maromuit ypox
«MonekynspHas (pusmkKa.
OCHOBBI TEPMOTTHAMUKI

KonrtponbHas pabora no Teme
«MonexynspHas pU3uKa.

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

https://m.edsoo0.ru/RCARYE6ZX



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
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEPMOIUHAMUKI

40

41

42

43

ITapooGpazoBanue u
KoHJeHcanus. Mcnapenue n
KUIICHUE

AOCoIIoTHAs M OTHOCUTEIbHAS
BJI&YKHOCTh BO3/TyXa.
Hacsiennsiit nap

Teépnoe Teno. Kpucramimyeckue
1 amopdHbIe Tena. AHU30TPOIUs
CBOWCTB KpHUCTaLIOB. Kujakue
Kpuctajuibl. COBpeMEHHbIE
Marepuabl

[TnaByieHre ¥ KPUCTAILTH3AITHSL.
VY nenpHas TEIIoTa TUIABJICHUS.
Cybnumarus

https://m.edso00.ru/X480Q078EE

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

https://m.edsoo.ru/JXFWLMZNK

https://m.edsoo.ru/OX117G6MR

44

45

46

47

VYpaBHeHUE TEIJIOBOTO OanaHca

DnekTpu3anus Teul.
Dnektpuueckuii 3apsia. /[Ba Buaa
BJIEKTPUYECKUX 3apsi0B

[IpoBOIHMKH, AUDIIEKTPUKH U
MIOJIYTIPOBOIHUKH. 3aKOH
COXpaHEHUs DJIEKTPUYECKOTO
3apsna

B3aumogeiicTBue 3aps10B. 3aK0H
Kynona. Toueunsrii
JIEKTPUYECKUN 3aps]

https://m.edsoo.ru/0lUXGN2I11

https://m.edso0.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

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

48

Hanpssk€HHOCTB AIIEKTpUYECKOro
nosst. [IpuHIOMn cynepno3unuu

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



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
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

BJIEKTPUYECKUX MoJe. JInnun
HaANPSHKEHHOCTH

49

Pabora cui
3JEKTPOCTATUYECKOTO MOJISI.
ITorenmuman. Pa3aocts
IIOTCHIINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

51

IIpoBOOHMKY U TUINEKTPUKH B
JNEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHUILIAEMOCTH

OnektpoémkocTh. Konaencarop

https://m.edso0.ru/12P2S3127

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJICHCAaTOpa. DHEeprus
3apsDKEHHOTr0 KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlabopartopHnast pabota
"U3mepenue 351eKTpOoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHnun nenucTBUs U
MIPUMEHEHHNE KOHEHCATOPOB,
KOIIMPOBAJILHOTO arapara,
CTPYHMHOT'O IIPUHTEPA.
DNeKTpoCTaTUYECKas 3allHTa.
3azeMJIeHHE AIIEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNeKTpUUeCKUi TOK, YCIOBUS
€ro CYyIIeCTBOBAHUSI.
ITocTostHuEI TOK. CHla ToKa.
Hanpsokenne. ConpoTHuBieHue.
3akoH OMa 1t yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

ITocnepoBarenpHOE,
napajuiebHOE, CMEIIAHHOE
COCMHEHHE POBOIHUKOB.
JlaGopaTopHas pabora
«M3yueHnue cMenaHHoro
COCIMHEHUS PE3UCTOPOBY»
PaboTa 1 MOIIHOCTH
3JIEKTPUYECKOI0 TOKA. 3aKOH
[xoynsa-Jlenna

0.5

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

60

61

3akon OMa 11 MOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. Kopotkoe 3aMmbikanue.
JlaGoparopHnas pabora
«M13mepenue D/IC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTHUBIICHUS

PesepBHbIit ypok. KonTposbHas
pabota o Teme
"OnexTpoauHamMuka" /
Bcepoccuiickas mpoBepodHas
paborta

Oo6o0maromuit ypox
«QNEKTPOAUHAMHKAY /
Bcepoccuiickas npoBepodHas
pabora

DIeKTpOHHAas TPOBOINMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTD
COIIPOTHUBIIEHUS METAIIOB OT
TEMIIEPATYPHI.

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEM6EIE5SX

https://m.edsoo.ru/P86 MDYO07H

https://m.edsoo.ru/\WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXxIpoBOIMMOCTh

62

63

64

65

DJIEKTPUYECKUH TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX
cOOCTBEHHAs U MpUMeECHast
npoBoauMocTh. CBoOMCTBa Pp—N-
nepexoa. [lomynpoBogHUKOBBIE
npuOopHI

DIEeKTpUYECKHUI TOK B pacTBOpax
U paciuiaBax 3JIeKTPOJIUTOB.
DNeKTpoNIUTHYECKast
aucconuanus. DIEeKTPoIn3

DJIEKTPUUYECKUH TOK B Ta3ax.
CaMoCTOSTENIbHBIN U
HECaMOCTOSITEIbHBIN pa3psl.
Monnus. I1nazma

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

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

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

66

DnexTpuyueckue nprudopsl U
YCTPOWCTBA M MX MPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKH
6e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabota no teme
«9nektpocraruka. [locTosTHHBIN
AJIEKTPUYECKUN TOK. TOKH B
pa3IMYHBIX Cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBubIil ypok. O6o06mIaronmit
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
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

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yUeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MAaTrHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHON

UHIYKIUH

https://m.edsoo.ru/4ADMOY1JN6

MarauTHoO€e noJie MPOBOIHUKA C
ToKOM. OmBIT DpcTena.
BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

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

JlaGopaTtopHnast pabota
((I/I?:yT-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Uccnenosanne neicTBUSA
MMOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM»

JlelicTBHEe MarHUTHOTO II0JIS Ha

JBYDKYIYIOCS 3apsSDKEHHYIO
yactunty. Cuna Jlopenma. PaGora

cuiel JlopeHia

SJ'ICI(TpOMal" HUTHAaA UHAYKIHA.

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

[ToTok BEKTOpa MarHUTHOMN
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas pabota
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MarHUTHOTO TIOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarautHoe 1I0JI€E.
DNeKTpOMarHuTHasT WHIYKITUS

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbHas pabora no teme
«MarsauTtHoOe 1osne.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CB00OoIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edso0.ru/8X637ELEU

https://m.eds00.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

13

14

15

16

17

18

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

KonebarenbHblit KOHTYP.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KoJieOaHHs B UI€AIbHOM
K0JIeOAaTEIIbHOM KOHTYDE.
AHaOrust MeX11y
MEXaHNYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIEOAHUSIMH

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
U7eabHOM K0oJIeOaTeIbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromux
Kosie0aHusX. BoIHyX/1eHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOI0
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIEE 3HAYCHUE CUITBI
TOKA W HaIPSKEHUS

Tpauncdopmarop. [Ipoussozactso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edso0.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
AIIEKTPHUYECKON SHEPTUH

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPaToOpa
IIEPEMEHHOTO TOKA, JIMHUI
JJeKTponepesad

https://m.edso0.ru/93Z12W4QQ

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edsoo.ru/SDUNYKWNO

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.
CkopocTb pacnpocTpaHeHUs U
JIvHA BoJiHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
BHGKTPOMaFHI/ITHI)IX BOJIH
[IpuHIMIB paguOCBI3U U
TeneBuaeHus. Pa3BuTue cpeacTs
cBsi3M. Paguonokanms
KonTponbhas padota
«KonebaHus ¥ BOJIHBI»

https://m.eds00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
n300pakeHH B INIOCKOM
3epKaie

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPa’KEHHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTtopHnast pabota
«3mepeHne nmokasaresst
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. IlocTpoenue
n300pakeHuii B muHze. Popmyia
TOHKOH JIMH3bI. Y BEJIMYCHHE
JIMH3BI

JlaGoparopHas paboTa
«HMccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»

Hucnepcus cera. CroXHbIH
coctaB Oenoro ceera. L{Ber.
JlaGopartopHas paboTa
«Habmonenue aucnepcun
CBETa»

WnTepdepenius ceera.
Judpakuus ceera.

https://m.edso0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OOWVKE11

https://m.edsoo.ru/C8LCRSEJI



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
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemeérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro0 NpUMEHEHUs

https://m.eds00.ru/Q2118XY0OJ

https://m.edsoo.ru/M5127JYGT

36

['paHuUIBI MPUMEHUMOCTH
KJIACCHYECKON MEXaHHUKHU.
[Toctynatsl crienuanbHON
TEOPHH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensTUBUCTCKON yacTulibl. CBS3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
DHeprus MoKost

https://m.edso0.ru/190Z2Y4BUB

39

40

Konrponsnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

®otonsl. opmyiia [1nanka.
DHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCIIEIOBAHNE
dororddekra. OnbiTe A. T
CroeToBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHbl poTorddeKTa.
YpaBHeHue DUHINTEIHA 15
dotordpdekra. «KpacHas

https://m.edso0.ru/YLCK770G8



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
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» porodrddexra

43

44

45

Jasnenne ceera. Onbitel I1. H.
Jlebenena. Xummaeckoe
JICUCTBUE CBETA

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dboTos1eMeHT, GOTOATIUHK,
COJTHEYHas OaTapesi, CBETO IO/
Pemenne 3aga4 mo reme
«27eMEeHThI KBAHTOBOW OTITHKH

https://m.edso0.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeinn atoma Tomcona. OmbITEL
Pesepdopna o paccesauro o-
yactull. [lmanerapHas Mmojens
aToMma

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynartser bopa

N3nydeHnne u norioumeHue
($bOTOHOB MpH TMepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl cnekTpos

BonHoBbIe cBOMCTBA YaCcTHII.
Bomnsl ne bpoinns.
KopnyckynsipHo-BoTHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYXJIEHHOE U3Ty4YECHHE

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PaMOaKTUBHOTO U3ITyYECHHUS

https://m.eds00.ru/6X7GFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CsaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZiOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

https://m.edsoo.ru/UOCIRQS0Z5

52

OTKpBpITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, IKOJIOTUUECKUE
aCIEeKThI AEPHOU SHEPTETUKU

https://m.edsoo.ru/CFJYJSSIG

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ pEerUCTpaliu
3jeMeHTapHbIX yacTull. Kpyrnbiii
cron «DyH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUsL. ENMHCTBO
bu3nYECKO KapTUHBI MUPaY

Otanel pa3BUTHS aCTPOHOMUHU.
IIpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHHU. Bup 3B€31HOTO
HeOa. Co3Be3us, sipKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOE
nemkenne. ConHeyHas cHCTeEMa

COJ'IHI_IC. ConHeyHast aKTHBHOCTb.
Hcrounuk OHCPIrun COJ'IHI_Ia u

https://m.edsoo.ru/SUC62U40A

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

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



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3T

S7

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI
IJIaBHOM I10CJIE10BATENBHOCTH.
BnytpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABIECHUS O
IPOMCXOXKAECHUU U IBOJIIOLUH
CoJHia ¥ 3B€31

https://m.edsoo.ru/GGD3W74Z0

58

Muneunsiii [1yte — Hama
T'amakTuka. Ilomoxenue u

nemxenne Cosuna B ['anakTuke.

lNanaktrku. YE€pHbIE IBIPHI B
A/ipax rajJjakTuk

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranakTuk. Teopus bonbiioro

B3pbIBA. PETMKTOBOE M3ITydeHHE.

MeraranakTuka

https://m.edsoo.ru/QIWRLVWNN

60

61

62

63

Hepemennsie nmpoGiembl
aCTPOHOMHHU

KonTponbnas pabota
«IeMEeHThI aCTPOHOMHH U
acTpoPu3UKM»

Ob6o6maromuit ypok. Poib
(GU3HUKN U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 DTUYECKOH cdepax
JIeSITEILHOCTH YeJIOBEKa

Ob6o6maromuit ypok. Poib n

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

https://m.edsoo.ru/MWNJ5CRXYD
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O6o6maromuii ypok. Ponb
¢du3nueckoil Teopun B
(opMUPOBaHUY MTPEICTABICHHIA
0 (pU3MYECKON KapTUHE MUPA
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O6o6maromuii ypok. Mecrto
(bu3nUeCcKoit KapTHHBI MHUpPaA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

10.1

10.2

10.3

JleMoHCTpHUpOBaTh Ha MpUMEpPax poidb U MecTo (U3UKH B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH
JTronen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UUYECKUX MOJIEIIeH:
MaTepuagbHas TOYKa, WHEpLHUaIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPIOE TEJI0, UJICATBHBIN ra3; MOACIH CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUUYECKUN 3apsii — MpPU PELICHUU
(bU3UIEeCKUX 3a1a9

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAHHWKH, MOJCKYJISPHO-KHHETHICCKOW TEOpUHU
CTPOCHMSI  BEIIECTBA M  DJIGKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJcHHE
TEJ, JBUKCHHE [0 OKPY)XHOCTH, WHEpPIIHS, B3aUMOJICHCTBUE TEII;
nuddy3us, OpOYHOBCKOE JBUIKEHHE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  Tel, H3MeHeHHe o0bEéMa Teln TpH  HarpeBaHHUH
(oxJaxeHnn), TEIJIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIEHHE, BJIAKHOCTh BO3IyXa,
TTOBBIIICHHUE JTABJICHHS Ta3a MPU €r0 HarpeBaHWUHU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy TapaMeTpaMH COCTOSIHHS Ta3a B H30Mpolleccax;
AJIEKTPU3ALHUS TEJN, B3aUMOJICHCTBHE 3apsI10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ysd (U3NYecKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tela, KHHETHUYECKas DHEprus,
MOTEHLIMAJbHAs JHEpPrus, MeXaHudeckass paboTa, MeXaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M €JAMHUIIbI, HaXOAWUTH
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C JIPYTHMMHU
BEJMYMHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIJIOBBIE CBOWCTBA TEI W TEIJIOBBIC
SBJICHUS, WCIONB3ys (HU3MYecKue BENMYMHBL: JaBlieHHE Trasa,
TeMmrepaTrypa, CpeaHss KHHETHYeCKas dSHEpPrus XaoTHUYECKOTO
NBH)KEHUST MOJIEKYJ, CpEJHEKBaJpaTUyHas CKOPOCTb MOJEKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsS  DJHeprus, paboTa Tasa,
KOd(pPUIIMEHT TONe3HOr0 MAEUCTBUS TEIUIOBOTO JBUTATENs; MPH
OMHMCaHUU MPaBUIILHO TPaKTOBATh buznueckuit CMBICIT
WCIIONB3YeMBbIX BEIMYHMH, UX OOO3HAUYCHHS WM EIUHUIBI, HAXOIUTh
(GhopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIUYUHY C APYTUMH
BEIMYMHAM

10.6

OnuceIBaTh HU3YUCHHBIC OJJICKTPUYCCKUC CBOMCTBA BeIIECTBA H
JJICKTPUYECKHE  SBJIICHUS  (MIPOIECCHI), HCMONB3yad (u3nueckue
BEJTMYUHBI: QJIEKTPUYECKUA  3apsil,  DJEKTPUYECKOEe  TIOIE,




HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIPU
ONMCAaHUU NPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS U EIWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIIME JAHHYIO  (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU

10.7

aHATM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SBICHHS, HCHOIb3Ys
(u3nyecKkre 3aKOHbI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKON IHEPIUH,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEPIO3ULIUU CUJI, TPUHIUI
paBHONPABUS HMHEPUUAIBHBIX CHUCTEM  OTCYETa;  MOJICKYISAPHO-
KMHETHUYECKYIO TEOPHIO CTPOEHMs BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeaHell KUHETUYECKOH HSHEpruH TEIJIOBOTO IBIKEHHUS MOJIEKYT C
aOCOJIOTHON TeMIlepaTypol, MepBbI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOro 3apsiia, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKOoe
BBIPAYKEHHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHILMUIBI JACHUCTBUS MAaIIUH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuuyaTh YyCIOBHS UX 0€30IMacHOro
WCIIOJIb30BaHUsI B TIOBCETHEBHOM JKU3HU

10.9

BremoaaATh SKCHICPUMCHTLI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘~I€CKI/IX SIBIICHUH U
MPOIIECCOB C UCIIOJIb30BAaHUEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; MIPU
3TOM (QopMyIHpoBaTh MIpobiieMy (3a7ady) W TUIOTE3Y Y4eOHOro
9KCHEpUMEHTa,  coOMpaThb  YCTAaHOBKY M3  TNPEAJIOKEHHOTO
000py10BaHusl, MPOBOJUTH OMNBIT U (POPMYIHPOBATH BHIBOBI

10.10

10.11

10.12

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCOO M3MEpPEHUS U
HCIIOIb30BATh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHU3NYECKUMH BEIUYMHAMH C
WCIIONB30BAaHUEM TIPSIMBIX HW3MEPEHHM; IMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATh pe3yibTaThl MOJTYYCHHOH 3aBUCUMOCTHU
(bU3UYECKUX BEJIMYMH B BHJIE TAOJIUIl U Tpa)UKOB, JI€JIaTh BHIBOJBI MO
pe3yiabTaTaM UCCIEI0BAHMS

CoOnromate mpaBuwia  0€30MaCHOrO  TpyJda TMpU  MPOBEIECHHUH
UCCIEIOBAaHUM B  paMKax Y4eOHOTrO JKCIepUMEHTa, Yy4eOHo-
UCCIIeIOBATENIbCKOM U MPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS

10.13

10.14

Pemate pacué€rHple 3amauu ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TPUHIIUIBI, HA OCHOBE aHalu3a
YCIOBHUSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOCNb, BBIICIATH
¢bu3nueckre BeNMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE NIJIsl €€ pelIeHHs,
MPOBOJIUTH PAcCUETHl M OIEHWBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(hu3MUECKOI BETUINHBI

Pemrate KauyeCTBECHHEBIC 3aJ1a4u: BBICTpanBaTh JIOTHYECKH

HEMPOTUBOPEUNBYIO LIEMOYKY PACCYXKICHHUM C OMOpOil HAa H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UYECKHE SIBICHUS

10.15

Wcnonp3oBaTh mpu  pelieHud yueOHBIX 3aJad  COBpPEMEHHbBIE
WH()OPMALIMOHHBIC TEXHOJOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHHS,
UHTEpIpeTalMi W MPEACTAaBICHUS y4eOHOW U HAay4YHO-TIOMYJISIPHOM
nH(OpMAILINY, TOJYYEHHON W3 Pa3TUYHBIX MCTOYHUKOB;, KPUTHUECKU




aHAIM3UPOBATh NOTY4aEMYI0 HH(POPMAIIIO

10.16

[IpuBoAMTH TIpHUMEpPHI BKJIAJa POCCUHCKUX MU 3apYOCIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIIOTUI

10.17

10.18

Hcnonb30BaTh TeopeTHYeCKUEe 3HAHUS MO (PU3MKE B IMOBCEAHEBHOU
YKU3HM 1 oOecrieueHrst 6€30MacHOCTH P OOpaIieHUH ¢ MpudopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JJIsi COXPAHECHUS 3/0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATh ~ pabOTy  TpYMNNbl, PaAlUOHAIBHO  pacClpeessiTh
00S13aHHOCTH U IUJIAHUPOBATh JESATEIbHOCTh B HECTAHIAPTHBIX
CUTYyalUsX, aJIeKBaTHO OIICHMBATh BKJAJ KaXXJOr0 U3 yYaCTHUKOB
TPYIIIBI B pellIEeHHEe paccMaTpUBaeMOM MpoodIeMbl

11 KUIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara
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IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMepax polb U MecTo (U3MKM B
(hOopMHpPOBaHUN COBPEMEHHOW Hay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJOIHH, B MPAKTUYECKON AEATEIbHOCTU
JI0JIeH, IETTI0OCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUpa

11.2

Y4uTHIBaTh TPaHUIBl IPUMEHEHUSI U3YUEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sAepHas MOAECIb aTOMa, HYKIIOHHAs
MO/I€TIb aTOMHOTO si/ipa MPHU pelIeHNH (PU3NUECKUX 3a1a4u

11.3

11.4

Pacnio3znaBate (u3nueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusukm:
AJEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOe  JEWUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
ANIEKTPOMAarHWTHasT WHAYKLMS, JEHCTBHE MArHUTHOrO TMOJds Ha
NPOBOJHUK C TOKOM MU JBWXKYIIMHCSA 3apsl, 3JIEKTPOMarHUTHBIE
KojeOaHus W BOJIHBI, TPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaKeHHe,  TNpeloMiieHHe, uHTepdepeHuus, Audpakuus U
MoJIIpU3alusl CBeTa, AMCIEPCHUS CBeTa, (OTOAIEKTpUUecKuil 3ddext
(potoaddexrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  MCKYCCTBEHHas
PallnOaKTUBHOCTD

OnuceiBaTh W3y4YCHHBIE CBOWCTBA  BeElIECTBA  (DIEKTPUYECKHE,
MAaramMTHBIC, ONITHYCCKUEC, DJICKTPHUIYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) U DJJIEKTPOMArHUTHBIE SBJIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckre BENWYHMHBLI:  OJJEKTPUUECKUH  3aps], CHilIa  TOKa,
JJEKTPUUYECKOE  HAMNPSDKEHHE,  AJIEKTPUYECKOE  CONMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHHUTHOTO
nosid, cuna Awmmnepa, cuwia JlopeHna, WHAYKTHBHOCTb KaTyILKH,
SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TIOJIeH, MepHoj M 4YacToTa
KojebaHuii B KojeOaTeTbHOM KOHTYpE, 3aps/l U CHJia TOKa B MpoIecce
FapMOHHYECKHUX 3IEKTPOMArHUTHBIX KoseOaHuM, boxycHoe
pacCTOAHHUC MW ONTHUYCCKAsA CHJia JIMH3bI; IIPH OINHCAHWKU IIPaBUJIbHO




TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEIHYWH, HX
0003HAUeHMUsT W EIUHMIbI;, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BEIHUUHY C JPYTUMH BeTUUYNHAMH

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/I?>I/ILICCKI/IG BCIUMYUHEBI: CKOPOCTh JJICKTPOMAIrHUTHBLIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMITYJIbC q)OTOHa, nepunon
mojaypacmoaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPAaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
uX 0003HAUYEeHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBA3bBIBAOIIUE
JAaHHYIO (1)H3PI‘-I€CKYIO BCJIMYUHY C APYTUMHU BCIINYHNHAMH, BBIYUCIIATH
3HAYCHUC (bHSH‘IGCKOfI BCJIINYHHBI

Ananu3upoBaTh (U3MYECKHE TMPOLECCHl U SBJICHMS, HCHOJb3Ys
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO Y IAPAJUIENIBHOIO COEAWHEHHS ITPOBOAHMKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUSI  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DIEKTPUYECKOIO 3apsna, 3aKOH
COXpaHEHUsi  MaccoBOro  4uciya, nocryiaarsl  bopa, 3akoH
PaIUMOAKTUBHOIO pacrnajga; IpH 3TOM pa3IM4¥aTh  CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHubl, 06J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeIleJ'ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIWUKW MArHvuTHOTO IIOJIA
IIPpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM
3€pKaJiOM, TOHKOU JIMH30M1

BBINONHATE SKCIEPUMEHTBHI 110 UCCIET0BAHUIO (PU3UUECKUX SIBICHUH U
MPOIIECCOB C MCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH ONBIT U (POPMYTUPOBATH BHIBOIbI

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpPATh ONTHMAJbHBIA CHOCOO M3MEpPEHUs U
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIb30BAHUEM
NpSMBIX ~ M3MEPEHUH; TMpPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ysibTaTaM
HCCIEN0BaHUs

CobmomaTh mpaBuia Oe30macHOro Tpyna MpH  MPOBEIECHUHU
ucciaeoBaHUM B paMKax ydyeOHOTro SKCHepuUMeHTa, ydeOHo-
HCCHGHOB&TCHBCKOﬁ n HpOGKTHOfI ACATCIbHOCTH C HCIIOJB30BaHUCM
W3MEPUTEIbHBIX YCTPOUCTB M JJaOOPaTOPHOTO 000PYAOBAHHUS

11.13

Pemate pacuérHble 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTONB3YSl (PU3MYECKUE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAETb, BBLACIATDH
(dbuzmveckrue BETMYMHBI U (POPMYJIIBI, HEOOXOAUMBIC IS €€ pelIeHus,
IIPOBOAUTH PACUETHI M OLIEHUBATh PEAJILHOCTH MOJIYYEHHOTO 3HaUYEHUs




(hU3HUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMIOUYKY PACCYXKICHHUM C OMOpPOil HAa M3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UIECKHE SIBIICHUS

11.15

Hcnonp3oBaTh MNpH  pelICHHMH YY4EOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEPOpPETAllMd M TPEICTaBICHUS y4eOHOM W Hay4HO-IOMYJISIPHON
uHpOpMalHY, NOJYYEHHOW M3 Pa3IMYHBIX MCTOUYHUKOB; KPUTHUECKU
aHAJM3UPOBAThH MOTyIaeMyI0 HH(OpMAIHIO

11.16

OOBSICHSTh TPUHIUIIBI JACHCTBHSI MAIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS HX OE€3011aCHOTO HCIIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PHU3MKE B TOBCEAHECBHOM
KU3HM 111 o0ecrieueHns 0€301MacHOCTH MpU OOpallleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISi COXPAHCHUs 3J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHUYECKOT 0 TIOBECHHUS B OKPYXKAIOIIEH cperie

11.19

PaGorats B Tpymnme ¢ BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  IpYIIbl,  pPalUOHAIBHO  PACHpENENATh
0053aHHOCTM ¥  IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB
TPYIIIBI B PELIEHUE paccCMaTpUBaeMoil MPooIeMbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koa npoBepsiemoro

pasnena IeMeHTA IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHMUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUHM B  Ipoliecce
MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (Pr3UKe

11

MonenupoBanue (U3NYECKUX SBICHUH WU
1 nponeccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TeOpuH. ['paHUIBl TPUMEHHMOCTH
¢busnyeckux 3aKOHOB. [Tpunumn
coorBercTBUs. Pomp u Mecro Qu3uku B
(OpMHUpPOBaHUM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B IPAKTHYECKON
JesITeIbHOCTH JII0/1eH

2 MEXAHHUKA

1.2

KMHEMATHUKA

Mexannueckoe asmxeHue. OTHOCUTEIBLHOCTD
211 MeXaHuueckoro aBmxkeHusa. Crucrema oTcuéra.
Tpaexropus

ITepemernenne, ckopocTh (CPEHSSI CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
2.1.2 MaTepUaJIbHOM TOUYKH, UX IMPOEKIHH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue
MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBWKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHMUH, IIyTH u NepeMELECHUS
MaTepUaIbHOU TOUKH OT BpEMEHU

2.1
CBoOopaHoe majienne. Y CKopeHue CBOOOTHOTO

naaCHus

2.14

KpuBonnueliHoe nBWkeHHe. PaBHOMepHOE
NBUKEHHE  MaTepUaJbHOM  TOYKM  IIO
2.15 OKPYKHOCTH. YTJOBasi CKOpPOCTb, JWHEHHAas
CKOpOCTb. IIepuon 51 4acToTa.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE

TexHnuueckue YCTPOMCTBA: CIIUJIOMETP,
2.1.6 JBIKEHHUE CHApSAOB, LEMHBIE WU PEMEHHBbIE
nepeIavyn

[IpakTrueckue paboTHL. N3zmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOIIEHUS MEXAY MyTSIMHU, MPOUIEHHBIMU
TCIIOM 3a IIOCJIC0BATCIIbHBIC PaBHEIC

2.1.7




MPOMEXKYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYaIbHOW CKOPOCTBIO, PaBHOIL
Hymo. M3ydeHne IBUKEHHS IIApUKa B BSI3KOU
KUAKOCTH. V3yueHume  JBWKEHHs — Tela,
OpOIIECHHOTO TOPU30HTAIBHO

2.2

2.3

TMHAMUKA

2.2.1

[Mpunnun OTHOCUTEITLHOCTH lanunes.
ITepBriii 3akon HproroHa. HMHepuuanbHbie
CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu
CHII

Bropoit 3akon HproToHa s MatepuanbHOM
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans
MaTepHATBHBIX TOUEK

2.24

3aKoH BCeMHUpHOro TAroTeHus. Cua TsxKecTH.
IlepBas kocMuyeckasi ckopocTb. Bec tena

2.2.5

Cuiia ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUST W CHJa  TPEHUS  IOKOS.
Koaddunment tpenus. Cuiia CONpOTUBICHHS
IIPU JABMKEHUH TeJla B )KUAKOCTH UJTH ra3e

[ToctynatensHOoe W BpallaTeIbHOE IBUKCHHE
a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILCHHUS.
[liieyo cunbl. YCaoBus paBHOBECUS TBEPIOIO
teaa 8 UCO

2.2.9

Texuuyeckue YCTpOﬁCTBaI INOAIIMITHUKH,
ABMIKCHUC NCKYCCTBCHHBLIX CITYTHUKOB

2.2.10

2.3.1

2.3.2

[Ipaktrueckue padoTel. U3yuenue aBUIKEHUS
Opycka 10 HAaKJIOHHOH IUIOCKOCTH TIOA
JNEUCTBHEM HECKOJIbKMX cwil. lccnenoBaHue
3aBUCHUMOCTH CHJI YNPYTOCTH, BO3ZHUKAIOIIUX
B JAepopMupyeMol NpyKMHE U PE3UHOBOM
oOpasie, OT BEIWYMHBI HUX JeGopMaluu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO
T€Na, UMEIOLIET0 OCh BpallleHUs

3AKOHBI COXPAHEHNA B MEXAHUKE
HNMnynee MarepualbHOM TOUYKH, CHCTEMBI
MaTepUaJbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHUE UMITyJIbCa Tella

3akoH coxpaHeHuss umnyiaesca B HCO.
PeakTuBHOE IBUXKEHUE

2.3.3

PaGotra cunel

2.34

MorHocTh cHiIbI

2.3.5

Kunernueckas s3Heprus MaTepuanbHON TOUKH.
Teopema 0 KHHETUYECKOW SHEPTUH




2.3.6

2.3.7

2.3.8
2.3.9

IlorenumaneHas sHeprus. IloreHumanbHas
JHEprus yIpyro nepopMHUpOBaHHON
npyxuHbsl. IloTeHnumanbHas dSHeprus Tena
BOJIM3M IOBEPXHOCTH 3eMIIU

IloTeHuanbHbIE U HEMOTEHUMAILHBIE CHIIBL.
CBsi3b  paboThl HEMOTEHIMAIBHBIX CHJI C
H3MEHEHHEM MeXaHNIECKOH SHEPTUH
CHCTEMBI TEIL. 3aKkoH COXpaHEHUs
MEXaHWYECKON dHEPTUU

Yropyrue u Heynpyrue CTOJIKHOBEHHUS

TexHu4eckue yCTpONCTBA: ABUKEHUE PAKET,
BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET

2.3.10

[Ipaktnyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel Ipu HEYNpPYyroM Yyaape.
HccnenoBanme cBsi3u  pabOTBI  CHIIBI  C
N3MEHEHHEM MEXaHUYECKON HEPIUN Tela

MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.13

OcHoBHBIE MOJIOKCHUS MOJICKYJISIPHO-
KHHETHYECKOU TEOPHH. BpoyHoBckoe
nerxkerne. uddysusa. Xapakrep ABMKCHUS U
B3aMMOJICHCTBHSI YACTHII BEIIECTBA

Mopnenu CTpoeHHs Ta30B, JKUIKOCTEH W
TBEPABIX Tel HW  OOBSICHCHHWE CBOWCTB
BEIIIECTBAa Ha OCHOBE ITHX MOJIeJIei

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo

3.1.4

TermmoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [Ilkama temneparyp Lenscus

3.15

Mogens  upeansHoro  rasza.  OcHOBHOE
yYpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH UEATBHOTO rasa

3.1.6

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasa. [lIkama temneparyp KenbBuna

3.1.7

3.18

3.1.9

VpaBuenue Kianelipona — MeHneneesa.
3akoH /lanbTOHA

I"a3oBble 3akoHBI. M30mponeccs B UA€aIbHOM
raze ¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:
n30TepMa, H30X0pa, u3obapa

Texauueckune YCTpOMCTBA: TEPMOMETD,
6apomeTp

3.1.10

[Ipaktuyeckne paboTsl. M3mepeHue Macchbl
BO3/yXa B KJacCHOM komHate. MccinenoBanue
3aBUCHUMOCTH MEX]ly IIapaMeTpaMH COCTOSHHUSI
Pa3peKEHHOTO Tra3a

3.2

OCHOBbI TEPMOJMNHAMMKNA




321

TepmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H
CIIOCOOBI €€ N3MEHEHUs

3.2.2

3.2.3

KomuyectBo Temnotsl u pabora. BayrpenHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunsl Temnonepenauu: TEMJIONPOBOIHOCTS,
KOHBEKIIMs, U3llydeHHe. TeruoéMKoCcTh Tena.
VYnaenpHas TeIUIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIpU TEILIONEpeaaue

3.24

3.25

3.2.6

3.2.7

3.2.8

IIepBblit 3aK0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccam. I'paduueckast UHTEpIIpETAIISL
paboThI Ta3a

TennoBeie MamuHbl. [IpuHIMNBL AelicTBUA
TEIUTOBBIX MammH. [IpeoOpazoBanus SHEPTHH
B TEIUIOBBIX  MamwuHaxXx. KoaddunueHrt
nosiesHoro  newcteus  (maee  —  KILM)
terioBoi MammuHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIVHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TemoBeie JBUTATEIH. DKOJIOTHYECKHE
po0JIeMbl TEIIO3HEPTeTHKU

TexHnueckue yYCTpPOWCTBA: JIBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOINJIBHUK, KOHJIUIIMOHED

[IpakTuyeckue pabotsl. U3MepeHue ynenbHOR
TEILUIOEMKOCTHU

3.3

AT'PETATHBIE COCTOSAHU A BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

3.3.2

3.33

ITapoob6pa3oBanue u koHaeHcanus. Vcapenue
U KUIICHHE. VY nenbHast TemJI0Ta
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl
KUTICHUS OT JaBJICHUS

AOCONIOTHAs M OTHOCHUTENIbHAs BJIAXKHOCTb
Bo3ayxa. HacelmenHslil nap

TBépmoe  Teno. Kpucrannuueckue  u
amopdHbIe Tenma. AHU30TPONHS  CBOMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJIBL.
CoBpeMeHHbIE MaTEpHAIIbI

3.3.4
3.35

3.3.6

[InaBneHne w KpucCTaUIM3aUUA. Y IeNbHAS
TeruioTa riasiaeHus. Cyonumanus

VYpaBHeHHe TemI0Boro 6aisanca

TexHudeckue yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTE€pHaJIOB, B TOM
4KCJIe HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTnueckue paboThI. W3mepeHue
BIIQJKHOCTH BO3]lyXa

SJIEKTPOAMHAMUKA




4.1

OJIEKTPOCTATHUKA

41.1

4.1.2

Onexrpuzanus Ten. DNeKTpudeckui 3apsia. JBa
BH/Ia SJIEKTPUIECKHX 3apsiI0B

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJTYIIPOBOIHUKHU

4.1.3

3akoH COXPAHCHUSA SJICKTPHUICCKOI'O 3apdaa

414

B3aumogeiictBue 3apsaioB. 3akoH Kynona

4.1.5

DIIEKTPUYECKOE noJe. Hanpspok€HHOCTD
3JIEKTPUYECKOIO IOJIAL. [TpuHIHn
cynepno3unuu.  JIMHMUKM — HAOPSHKEHHOCTH
EKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

4.1.9

PaGora cumi  3NEKTPOCTATUYECKOTO  TOJIS.
Ilorennuan. Pa3HocTh MOTEHIINAIOB

[IpOBOAHMKK M NUANEKTPUKH B IMOCTOSHHOM
JeKTpUYecKoM  moiyie.  Jluanekrpuyeckas
MIPOHHUIIAEMOCTh

DIEKTPOEMKOCTb. Konpencarop.
DONeKTpOEMKOCTh IIOCKOIO  KOHJIEHCAaTopa.
DHeprusi 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKAsT 3alUTa,
3a3eMJICHHE BJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

[IpaxkTueckue paboTHI. N3mepenune
NMEKTPOEMKOCTH KOHIEHCATOPA

4.2

OCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

CPEJJAX
YcnoBus CYILIIECTBOBAHUSA MOCTOSSHHOTO
3JEKTPUYECKOTO ToKa. McTtounuku Toka. Cuna
ToKa. [TocTOSITHHBIN TOK
Hanpsbxenue. 3akon Oma a1 yyacTka 1enu

DNEKTPUYECKOE CONPOTUBJIEHHUE. Y IETBHOE
COIIPOTHBJIEHUE BEILIECTBA

4.2.4

4.2.5
4.2.6

4.2.7

[TocnenosarenbHOE, napasuiesibHoe,
CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlkoyis
— Jlenua

MONIHOCTh 3JEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
BHYTpPEHHEE COTMPOTHBIICHHE MCTOYHUKA TOKa.
3akon Oma [uIsi  TONHON  (3aMKHYTOW)
aneKTpudeckon nenu. Kopotkoe 3amMmbikaHne

4.2.8

DJeKTpOHHAsS MIPOBOJIUMOCTh TBEPIBIX
METAJUIOB.  3aBUCHMOCTH  COIMPOTUBIICHHS
METaJUIOB oT TEMIIePaTypHI.
CBepXIpoBOIUMOCTh

4.2.9

OnekTpuueckuii Tok B Bakyyme. CBoMCTBa




11 KJIIACC

Kon
paznena

3JIEKTPOHHBIX ITyYKOB

4.2.10

[onmynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs
IIPOBOJIMMOCTh IOJIYNIPOBOAHUKOB. CBoiicTBa
p-n nepexoxa. IloxynpoBoJHUKOBBIE TPUOOPHI

4211

DNEeKTpUYEeCKUd  TOK B DJICKTPOJIUTAX.
DNeKTpoIuTHYEeCKas JHMCCOIMALIHSL.
DneKTpoan3

4.2.12

4.2.13

4.2.14

Konnposepsiemoro

3JJEMECHTA

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTENBHBIE M HECaMOCTOSTEILHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIHLHOTO
pazpsaa. Mousnus. [1nazma

TexHuuyeckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN O/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIH IMOJI, TallbBaHUKA

[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOTO COEeIMHEHUS PE3UCTOPOB.
N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue
IEKTPOIH3A

IIpoBepsiemble 371eMeHTHI COACPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATHUTHAS MHAYKINA

43.1

4.3.2

TlocTrostHHBIE MarHuTbl. B3zamMmojaencTBue
HOCTOSHHBIX MAarHUTOB

MarauTtHoe mone. BekTop MarHuTHOM
nHAyKuu.  [IpuHIuMn — cynepro3uuuu.
Jluann MarnuTHOM wWHAYKIuu. Kaprnaa
JUHUM  MArHUTHOM  MHAYKIUU  TOJA
MOCTOSSHHBIX MAarHUTOB

4.3.3

MarsuTHoe T0JIE TPOBOJHHKA C TOKOM.
Kaptuna nuHuid monst AJIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KAaTYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

435

Cuna JlopeHua, e€ MOAyJIb U HalpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUIBI B
OJTHOPOJHOM MarHUTHOM Tmone. PabGota
cuibl JlopeHa




4.3.6

SIBIIeHME DIEKTPOMAarHUTHOM UHAYKLUH

437 [ToTOK BEKTOpa MAarHUTHOM MHIYKLIMU
438 O/1C nnayKuuy. 3aKOH IEKTPOMarHUTHOM
unaykiuu Papajnes

BuxpeBoe anextpuueckoe moge. IC

43.9 WHIYKIAA B TPOBOJHUKE, IBUKYIIEMCS
MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie

4.3.10 [IpaBusio Jlenia

4311 NuaykTuBHOCTE. SIBIEHHE CAaMOUHIYKIIUH.
O/1C camOUHIyKIIUT

4312 DHeprusi MarHUTHOTO TOJSl KaTYIIKH C
TOKOM

4.3.13 DIEKTPOMArHUTHOE I10JIe
TexHuyeckue YCTPOWCTBA:  MOCTOSHHBIC

43.14 MAarHUTHI, AJIEKTPOMATHUTHI,
AIIEKTPOJIBUTATEb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Yb
[IpakTueckue paboTHL. N3yuenne
MarHUTHOTO TIOJI KaTYIIKK C TOKOM.

4.3.15 UccnenoBanme aeWcTBUS  MMOCTOSHHOTO

MardauTa Ha paMKy € TOKOM. I/ICCHe)IOBaHI/Ie
SBJICHUA SHGKTpOMaFHI/ITHOfI HHIAYKIINHU

5.1

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

Konebarenrnas  cuctema. CBoOOIHEIE
konebanusi. [apMoHuueckue KoyieOaHuUs.
[lepuon, uactora, ammumtyna u (dasa
KoneOaHuii

5.1.2

513

5.14

[IpyxxuHHBIH MasTHUK. MaremaTu4ecKuin
MasiTHUK

YpaBHeHHE TapMOHHMYECKUX KOJIeOaHUM.
Kunemaruueckoe 17 IUHAMIYECKOE
OIMCaHMeE K0eOaTeIbHOro IBUKEHUS

[IpeBpaienue SHEPruu npu
FapMOHUYECKUX KOJIeO0aHUsIX. CBs3b
AMIUTUTYIbI KoneOauuii HUCXOJHOU
BEITMYMHBI C aMIUTUTyJaMU KoyeOaHUil e
CKOPOCTH U YCKOPEHUS

5.15

KoneOarenbubiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMArHUTHBIE Kosie0aHus B
UAeaJbHOM  KOJICOATeIbHOM  KOHTYDE.
AHanoruss MeXay MEXAaHWYECKUMHU W
JIEKTPOMarHUTHBIMU KOJICOAHUSIMU.
®opmyna Tomcona

5.1.6

3aKoH COXPAHCHUA SHEPTHUU B HUACAIIBHOM
KoJIeOaTeIbHOM KOHTYPE




5.1.7

5.1.8

Brinyx1eHHbIE MEXaHUUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onancHas KpHBasl.
BrinyxaeHusie AJIEKTPOMArHUTHBIC
Koje0aHusl.

Ilepemennbii  TOK.  CuHycCOMAATbHBIN
IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIMTYIHO€ U JICMCTBYIOIIEE 3HAUYCHHUE
CUJIBI TOKA W HAIPSIKEHUS

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepegaya
U NOTpeOseHne 3IIEKTPUUYECKONH SHEPIUH.
DKOJIOTUYECKHE PUCKU NPU MPOU3BOJACTBE
3IEKTPUUYECKOMN SHEPIUH. Kynerypa
UCIIOJIb30BAHUS AJIEKTPO3HEPTUH B
MIOBCETHEBHOM JKU3HU

TexHuuyeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU
3JeKTponepenay

IIpaktuueckne pabotel. MccaenoBanue
3aBHCUMOCTH IEpUOJia MAJIbIX KojeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LEenu W3 TOCJIENOBaTEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyILIKK U PE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

Mexanuueckue BOJIHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
paclpocTpaHeHHss W JUIMHA  BOJIHBL.
HOHepeLIHI)IC 1 IPOJO0JIBHBIC BOJTHBI

5.2.2

523

WnTepdepenuus 51 TG PaKIUs

MCXaHHNYCCKHX BOJIH

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa

524
5.2

3HeKTp0MaPHHTHBIe BOJIHBI. YcaoBus
HU3JTy4CHUA OJICKTPOMAardauTHBIX BOJIH.
Bzaumnuas OpHUCHTalHd BECKTOPOB E, Buvo
B 3JICKTpOMaFHHTHOI>'I BOJIHEC B BAKYyM€

5.25

5.2.6

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb
AJEKTPOMAarHUTHBIX BOJIH

kana AIIEKTPOMAarHUTHBIX BOJIH.

[IpumMeHeHNe 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI paI[I/IOCBH?)I/I U TCICBUACHUA.
Pagnomokanus. DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOILIEn CpeIbl

5.2.8

TexHuueckue yCTpOMCTBA: MY3bIKAJIbHBIE




5.3

531

WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUAarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, Tenedgon, CBU-neup

OIITUKA

[IpsiMonuHeitHOEe pacnpocTpaHEHUE CBETa
B OJIHOPOJIHOM cpexe. Jlyd cBeTa

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPaKEHHUS
ceta. [loctpoenne m300pakeHui B TIIOCKOM
3epKajie

5.3.3

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib
MPETOMJIICHUS

5.34

5.35

[onnoe BHYTpPEHHEE OTpa’KeHUE.
[IpenenpHblid yroj MOJHOTO BHYTPEHHETO
OTpPa’KEHUs

Hucnepcust  cBera. ClOXHBI  cocTaB
Oenoro cBera. LlBet

5.3.6

Coluparoniue W pacceuBarolIue JUH3BL.
Tonkass nuH3a. DOKYCHOE paCCTOSHUE H
ONTHYECKasT  CWjJa  TOHKOW  JIMH3BI.
[Toctpoenne n3o0pakeHUit B COOMPAIOIINX
U paccewBaronux JmH3aX. Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe
JIMH301

5.3.7

5.3.8

5.3.9

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON
ONTUKH

WNurtepdepentiuss cBera.  KorepeHTHbIE
HCTOYHHUKHU. YcmoBus HaOII0ICHUS
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cuH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakuus  cBera.  JudpaknuonHas
pemérka. YcinoBue HaOIIOAEHUS TIaBHBIX
MaKCHUMYyMOB npu naJeHuN
MOHOXPOMaTHYECKOIO cBETa Ha
TUGPAKIMOHHYIO PEHIETKY

5.3.10

[Tongpuzanus cBera

5311

TexHudeckue yCTpPOWCTBA: OYKH, JIyNa,
¢doroanmnapar, NPOEKUUOHHBIA —ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OITHKA, TU(ppaKInOHHAS pemeéTka,
HIOJIAPOU T

5.3.12

[IpakTrueckue paboTHI. N3mepenne
nokaszatens npenomieHus. MccnenoBanue
CBOMCTB  W300pakeHW B  JIMH3AX.
Habmtonenue nucnepcun cBeta

BJIEMEHTAI CIIELTUAJIbHOM TEOPUM OTHOCUTEJILHOCTH




6.1

I'panuubl TPUMEHUMOCTH  KJIACCHYECKOM
MEXaHUKH. [Toctynatet TEOpUHU
OTHOCHUTEIBHOCTH: WHBApUaHTHOCTh
MOJyJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUI OTHOCUTEJIbHOCTH DUHIIITEHHA

6.2

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPpEMCHH MW  COKpaIllCHUEC
JJINHBI

6.3

DHeprus ¥ UMNYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3b Macchbl C SHEPTUEH U HMITYJIHCOM
CBOOOJTHOM YacTHUIIBl. ODHEPrusi IOKOS
CBOOOIHOM YaCTUIIBI

KBAHTOBAA ®U3MKA

7.1

7.1.1

7.1.2

7.1.3

714
7.15

SJIEMEHTBI KBAHTOBOM OIITUKH
®otonbl. Popmyna [lmanka cBsa3u 3HEPTUU
¢doroHa ¢ ero YactroTod. OHeprus u
HUMITYJIbC (POTOHA

OtkpsiTue U uccnenaoBanue hotodrpdexra.
Omeitet - A CroneroBa.  3aKkoHBI

dhoTodrddekra

YpaBHeHue OHHIITENHA s
dboTtorddekra. «Kpacnas TPaHHIIA

dotorddexra

JlaBnenue ceera. OnbiTel [1.H. JleOGeneBa
XuMHuyeckoe IeHCTBHE CBETA

7.1.6

TexHUYECKHE yCTpPOWCTBA: (POTOIIIEMEHT,
¢dboTonaTuuK, COJIHEYHAs Oarapes,
CBETOIHMO/T

7.2

CTPOEHUE ATOMA

721

Monens aroma Tomcona. OmBITE
Pesepdopna o uccnenoBaHUIO CTPOSHHS
atoma. [lmanerapHast MOJ€NIb aTOMa

7.2.2

[Toctynatet bopa. H3znydenue u
noryiomeHue (GOTOHOB TpU  Iepexoje
aToMa C OJHOTO YPOBHS DJHEPrUHM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEM
SHEPIHH aTOMa BOJOpOAA

7.2.3

BonnoBele cBoiicTBa uyactuil. BomHBI e
bporins. KopnyckyinsipHO-BOJHOBOM
nyanu3M. Judpakuus dIEKTpOHOB Ha
KpHCTaJIax

7124

CnoHTaHHOE M BBIHYXXJCHHOE U3IIy4CHHE.
YCTpoiicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHudeckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[Mpaktuueckne paboTtel. Habmronenwue




JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaONIOAEHUS M pErucTpanuu
3JIEMEHTAPHBIX YaCTHII

OTKpbITHE  PAagHOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0  cOcTaBa
paguoakTHBHOrO  m3iaydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BriusHue
PaIHOaKTHBHOCTH HA KUBBIC OPraHU3MbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.
Hyxnonnass mogens siapa ['eitzenOepra —
WBanenko. 3apsan supa. MaccoBoe 4HCIO
sapa. M3oTonbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnas. lNamma-
W3JIy4EeHHE. 3aKOH  paJUOAKTUBHOIO
pacnana

7.3.5

7.3.6

OHeprus CBS3M HYKIOHOB B  fJpe.
Snepuble cunbl. Jlepekt Maccsl sipa
Snepuble peakuuu. JleneHue M CHHTE3
a1ep

7.3.7

7.3.8

7.3.9

SnepHsiii peakTop. TepmosinepHbIit
cuHte3. [IpobGneMbl M THEpCHEKTHBHI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYEcKHe
aCIEKThI SAEPHOU DHEPIETUKU

OnemeHTapHple  4acTUlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE
B3aUMOJICUCTBUSA
TexHudeckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAIepHBI peakTop,
aToMHas 6om0a

7.3.10

IIpaktnueckue pabotel. MccaenoBanue
TPEKOB Y4acTHIL (mo TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bun 3Bé3nnoro neba. Co3Be3nus, spKue
3BE3/1bI, TUIAHETHI, UX BUJIUMOE JIBUKCHHE

Conneunas cucrema. IlmaHersl 3eMHOH
FPYHHBI. HJ'IaHeTBI-FI/IFaHTI)I nu nux
CIyTHUKH, KapJIMKOBbIE TUTaHETHI. Maiible
Tena COITHEYHON CHUCTEMBI

8.3

Conane, d¢orochepa u  armocdepa.
CoJsiHeUHasi akTUBHOCTD

8.4

Hcrounuk sHeprun CoJiHIIa U 3BE3]T

8.5

3BE31bI, HUX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaaHuyc, TEMIIEPATypa,
Ux B3aMOCBSI3b. Hunarpamma




8.6

«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOCJIENOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY» JUIS
3BE3]1 INIABHOM MOCIEA0BATEIEHOCTH

Buytpennee CTpOEHHE 3BE3I.

CoBpemMeHHbIE MIpEJICTaBIICHUS 0
MIPOUCXOXKICHUU U dBoJtonuu CoJHIa U 3BE3I.
Jrarbl JKU3HA 3BE3]1

8.7

8.8

Mneunsii  Ilyre — Hama T'anaxrtuka.
CnupanbHas CTPYKTYypa ["anakTukwy,
pacnpeneneHue 3BE31, rasa M IbUIA.
[lonoxenne wu nBuwxenne ConHua B
lanaktuke. Ilnockas wu  cdepuueckas
noAcucTemsl ['anakTuku

Tumel ramaktuk. PamuoranakTuku U
KBa3zapbl. YUEpHBIE IBIPHI B Ipax TATAKTUK

8.9

8.10

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon XaO6na. Pasz0eranue ramakTuK.
Bospact u pamuyc BceneHHoO#, Teopus
bonpmoro B3peBa. Mogens «ropsuen
Bcenennoii». PenukroBoe nsiyuenue
MacmtabHast ~ cTpykTypa  BceneHHO¥.
Meraranaktuka. Hepeménusie mpo6iieMsl
aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3HUSCKUC SIBICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (DM3MKHU AJI aHaiu3a M OObSICHEHUS
SIBJIGHU MHUKpPOMHpa, MakpoMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIuUi xapakTep (pyHIaMEHTalIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3Yysl  OCHOBHBIE  TIOJIOKEHUS, 3aKOHBl U

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJlaHHOW W HESIBHO 33aJaHHOW (PU3MUYECKON MOJENBhI0: Ha OCHOBAaHUH
aHajM3a YyCJIOBHUsI BBIOMpaTh (U3WYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4¥, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTrbl  (PU3WMYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JIaHHBIX, aHAJIM3UPOBATh pE3yJAbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIiu
3HaHUM W3 JPYyTUX [PEIMETOB E€CTECTBEHHOHAy4YHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)XIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘ICCKI/Ie SIBIICHUS




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTHUMAalbHBIA CHOCOO
W3MEPEHUS U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHbIE Pe3yJbTaThl, UCIONb3Ys (PU3NUECKHE TECOPUU, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKOM  JESITEIbHOCTH  C  WCIOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHMH  aHAIM3UpOBaTh U OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIIOJIb30BaHUMU
JOCTMKEHUM HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKHU JOCTOBECPHOCTHU HOHY‘I&CMOﬁ I/IH(I)OpMaL[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (U3MUECKUX MPOIECCOB, MPOUCXOIAININX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpeae; ABWKECHUS

HeOECHBIX TEJI, DBOIIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHU4ecKoe JIBHKECHUE. OTHOCHUTEILHOCTh MEXaHUYECKOT'O

nerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepI/IaJILHOP'I TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOYKU TIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X MO IrpaduKy

3aBHCUMOCTH Vx(1)

1.1.4




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Vit

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — Vo, = const
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE:
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAaIlpaBIeHHH OVTh S =1 2
CBobosHoe najsieHue. Y cKopeHre CBOOOTHOTO MaIeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOILIEHHOTO MO YIJIOM 0L K TOPU3OHTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

_27r_2
w = = U

. HeHTpOCTpeMI/ITeJIBHOC YCKOPEHUEC TOYKH:

. [lonHoe yckopeHne MaTepuanibHON TOUKH

1.1.9

TBép)IOC TCIIO. HOCTyrIaTCJ'IBHOC 1 BpalllaTCIIbHOC ABUXKCHUC

TBEPAOIO Tena

1.2

JNHAMUKA

1.2.1

1.2.2

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU I anuies

Macca tena. IImoTHOCTE BelliecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMN cyneprno3nLuy CHUIL:

- - -

F

PpaBHOJEHCTB — Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMu paBHBI
mim,

F=6—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuima TPCHUA CKOJILXKCHUA:
E{‘p = uN

Cuna TpeHus OKOS:




Koadduument tpenuns

[aBiienue:
Fy
1.2.9 ==
P
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = Fl, e | — niedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxonsamend  vepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
Ientp macc Tena. LleHTp Macc CUCTEMBbI MATEPUAIIBHBIX TOYEK:
myr + myry+...
r].[.M. =
my + my+...
1.3.2
B ogHOpOAHOM mOJIE TSAKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKoCTH, Tokosiieics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKU:

p =mv

Nmnynsc cuctemsl Tei:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPaHCHUSA UMITYJIbCa:

B UCO

Ap = A(pl +p2t.. ) = FlBHeI_LIHAt + FZBHeLL[HAt-l_' -

B UCO , ecnin

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHE

F
ﬁi;i{

Pabota cuibl Ha MaJIOM MEepEeMeEIIECHUH:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKI/IH = =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIX Todek: B UCO AExkun = Al + A2 + ...

IloTenumnanpHas OHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU:

EHOTeHu = mgh

[ToTenumanpHas 3HEpPrus ynpyro 1eGopMHUpOBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON SHEPTHUMU:
Euex = Exen * Enoresn.
B IICO AEyex = Asgcex nenoremn. can,
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u asza konebanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILEHHE U3 PABHOBECHUSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMKMCAHKUE (3aKOH COXPAHEHHS MEXaHUYECKOM

SHEpPrumn):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJieOaHUI CMCIICHUA MaTepHaHLHOﬁ

TOYKHU C aMIUTUTYy/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[Tepron u yacToTa KoIeOaAHMIA:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[Tepnoa cBOOOAHBIX KOIEOAHUI MPYKMHHOTO MasITHUKA:

m
T =2m |—

k




1.5.3

Brnyxnennsie koneOanus. Pezonanc. Pesonancuas kpusast

154

1.5.5

2.1

[Tonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CkopocTb

pacupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v

HNutepdepennus u qudpakius BOJIH

3Byk. CKOpOCTb 3ByKa

MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKYJISIPHA S ®U3UKA

211

Mopenn cTpoeHMs ra3oB, KUAKOCTEH W TBEpABIX Ten. [lycts
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIMYeCTBO BEIIECTBA
N m
vV==—=—
Ny

e
Ny

— qrciio ABOTazipo, M — Macca CUCTEMBI (Tena),
U

— MOJIIpHasA MaccCa BCUICCTBA

212

TenmoBoe JABVKCHHUC aTOMOB U MOJICKYJI BEIICCTBA

2.13

BsanMoelicTBUE YacTHI] BENIECTBA

214

Huddysus. bpoyHoBckoe ABMXEHNE

2.15

Monens uneanpaoro raza B MKT

2.16

CBs3b MCKAY AAaBJICHUEM U CpCI[HCfI KHHETHYSCKOMN SHEpT nei
MOCTYHAaTCJIbHOI'0 TCIIJIOBOIO ABHMXKCHUA MOJICKYI UACAIBHOIO

rasza (ocHoBHoe ypasueHue MKT):




- KOHIICHTPAIIHUS MOJICKYJT
2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUUECKON dHEepruen

MMOCTYHATCJIbHOI'O TCIIJIOBOT'O ABWIKCHUS €0 MOJICKYJI:

5

my
2

218 £ =

kT

m———

b | L

219 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMeHI)

3AIICIH):
oV =""RT =vRT =NkT, p=PXL
2.1.10 K K

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:

2.1.11 p=py+pyt..

W3onporeccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM

2112 MoJieky N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):




P
== t
T cons

nzobapa (p = const):

= const

N <

I'padmdeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0ObeIMHEHHBINA Ta30BbIH 3aKOH:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIMICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 H3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: HCIApPEHUE U
o KOHJICHCAIIHSI, KUTIEHUE )KUJIKOCTU
H3MmeHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJTU3AIIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aaX
2.2 TEPMO/IMHAMUKA
221 TemnoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTtpennss sneprus
Tenmonepenada kak crocod M3MEHEHUs] BHYTPEHHEH SHEPrUH
2.2.3 0e3 comepmieHus: paboThl. KOHBEKIWS, TEIUIONPOBOIHOCTS,
W3IIy4eHUE
2.2.4 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

VY nenpHas Temiora napoodpazoanus L: Q = Lm.

2.2.5 VY aenbHas TeruioTa rmaBieHus A: Q = Am.

VY aenbHas TerioTa cropanus Tormaa q: Q =qgm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:

A = pAV

2.2.6

Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-auarpamme

[TepBslii 3aKOH TEPMOIMHAMUKHU:

Q12 =AUz + A1, = (U, = Uy) + A,

2.2.7

Annabara:

Q12 = 0= Ay, = (U; — Uz) = AUy,

2.2.8 Bropoii 3akoH TepmoauHamuku. HeoOpaTtumslie npoieccsl

[Ipunuuns! aeiictBus Ternosix MamuH. KIT/T:

_AB.ID;HII'[ _Qm'p_|-oxun|_ |me'[|

229 n= - =1-

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

T.. —-T T
2.2.10 mar]"l:‘rlmm :uzl—ﬂ
T, Harp T, Harp
YpaBHEHHE TEIIOBOTO OanaHca:

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpuzanus Tea U €€ NpOsBICHUS. DJIEKTPUUYECKUN 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIA AJIECKTPUUECKUU 3apsi.

3akoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

3.1.2

3.13

B3aumogeiictBue 3apsaioB. Toueunsie 3apsiibl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[po61-xbu‘/'1

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HANPsHKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIS.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — P2) = —qAd = qU.

HOTGHHI/IaJIBHa}I OHEPTIU: 3apsia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




3.1.6

3.1.7

HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpﬁ)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJCH:

E:E1+E2+...,¢ :¢1+¢2+.-.

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

, BHYTPpU U HAa TIOBCPXHOCTHU INPOBOJAHHUKA P = const

3.1.8

3.1.9

JIMBIIeKTPUKHU B JIEKTpOCTaTUYECKOM ToJie. JluaniekTpudeckas

IMPOHUIIAaCMOCTDb BCUICCTBA €

KOHI[GHC&TOP . BJICKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =q1+CI2+---:U1 = U2 :---:Cnapaﬂn_CI+C2+---

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Up+Ups@=qz = o— =t o b
ImocJa




3.2

3.1.11

DHeprus 3apsKEHHOI0 KOHIEHCATopa:
qu CU? q?

We="5=="=3¢

3AKOHBI IIOCTOAHHOTI'O TOKA

3.21

Cwuia Toka:

ITocTosuuEbmi TOK: I = const

Jns mocrosiHHOrO TOKA q = It

3.2.2

3.2.3

VY CIloBHSI CYIIECTBOBAHUS SJICKTPUIECKOTO TOKA.
Hanpsixenne U u OJ1C E

3akoH OMa aJid y4acTKa LeMu:

I_U
"R

3.24

QHGKTpI/I‘leCKOG COIIPOTHUBJICHHC. 3aBUCHMOCTb
COIMPOTUBJICHUA OJHOPOAHOI'0 IMPOBOJHHUKA OT €T0 AJWHBI U

CedeHHUs. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l

3.2.5

Ucrounuku Toka. J]C uctounnka ToKa:

ACTopOHHHXCHn

E =
q

BryTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma 1715 OJIHOM (3aMKHYTOM) 3nekTpuueckoit nenu: E

=]R + Ir, oTkyzna




[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,

111
Rnapa}m Rl RZ -
3.2.7
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
U=Ul+U2+..,11=12=..,,
RHOCJI == Rl + R2+ -
PaGora snexkrpuyeckoro toka: A = [Ut.
3akon Jlxoynsa — Jlenma:
Q =I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A4 =12Rt=IUt=7t
MOMHOCTD 3JEKTPUYECKOTO TOKA:
AA _
P=— =1L
AT {50
TenoBast MOILIHOCTb, BbIIENsIEMast HA PE3UCTOPE:
2 U’ r
P=I'R=—=IU
3.2.9 R
MommHoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
PE = A =EJ
/ Ar—0
CBoOOIHBIC HOCHUTEIIN ANEKTPUYECKUX  3apsoB B
3.2.10 MIPOBOTHUKAX. MexaHn3MBbI MIPOBOIUMOCTH TBEPIBIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. I101ynIpOBOIHUKOBBINA 11O

3.3 MAT'HUTHOE ITOJIE
MexaHn4eckoe B3auMOICHCTBUE MAarHUTOB. MarHuTHOE TOJIE.
Bexkrop maramuTHOM uHAyKiuu. [IpuHIUN cynepno3uuuu
MarHuTHBIX HOJICH:
331 B =By + By+...
Jluann wHAYKOMM MarHUTHOrO mnonss. KapTtuHa nuHMM
WHIYKIUU MarHuTHOTO oJIst MOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHOYKOMM MAarHATHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,
KaTYLIKHA C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj MeXxAy HalpapJIE€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
/i€ 0L — YroJl MEeXAY BEKTOpaMHU
v
3.34
u
B
. JIBWKeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MAarHUTHOM
rnojue
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
IToTok BEeKTOpa MarHUTHOM UHAYKLIVU:
3.4.1 ® = B, S = BScosa




3.4.2

SBnenue snekrpomMarnuTHON MHAYKIMU. DC nnaykuu

3.4.3

3aKoH 371eKTpoMaruuTHoi nuaykuu dapanes:

AD
E = =@

Ar—0

344

3J1C MHAYKIXU B IPSIMOM TPOBOJHHUKE JUTMHOWM |,

ABUIXKYHIEMCS CO CKOPOCTBIO

(wll
B OJTHOPOJHOM MarHMTHOM I1oJe B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX a1y BeKTopoM B 1 Hopmalibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
>

lnv

; €CIIN

v




3.45

3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

I/IHILYKTI/IBHOCTL .

,umm @ = LI
Camounnykuus. 9/1C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MArduTHOTI'O I10JIA KaTyIJ_IKI/I C TOKOM:
LI?

W, =
L=

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbI

3.5.1

Konebatenpubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOHCGaTeHBHOM KOHTprZ
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBsa3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTYIIOfI CHJIbI
TOKa TpH CBOOOJIHBIX JJIEKTPOMATHUTHBIX KOJICOAHHAX B
UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

W

3aKoH COXpPAaHCHUA OHEPTHUHU B HACAITIBHOM KoJIeOaTeJIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHbIC 27IeKTpOMarHuTHbIE KoseOanus. Pezonanc
[Tepemennniii Tok. IIpomsBoncTBO, mepenavya u morpedieHUe
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTtanus
BEKTOPOB B JICKTPOMAarHUTHON BOJTHE B BaKyyMe:
3.55 S
El1lBlc
356 IIkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslil uctoyHuk. JIyd cBera
3aKOHbI OTpaKEHUS CBETA.
a=f
3.6.2
of B
T7777 777777
3.6.3 [TocTpoenne n3o0paxeHU# B IMIIOCKOM 3€pKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4

[Ipenomnenue cBera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagc = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

ng vy

nOTH -

Xox Jiydel B pU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJH IpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

JIBYX ONTUYECKUX CPEI:

ny<n, n,
0 L
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbI yroil MOJIHOTO BHYTPEHHETO OTPaKEHUS:
, 1 n,
Sinay, = =—
Noru ng
ColOuparoriiue W pacceWBaloOImMe JIMH3BL. TOHKas JIMH3A.
DOKYCHOE PacCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3bI:
3.6.6 D !
. . - F
®opmyJia TOHKOH JIMH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 111

[=—=——

H d

F\ h
f

3

B clIydac pacceI/IBanmeﬁ JIMH3BI:

1
D0= F =—0,
DO

[=—=

h |fl
- !

Xon Jyda, IPOIIEIIETr0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

3.6.9

3.6.

doroanmapaT Kak onTuuecKuil mpubop. I'1a3 kak onTudeckas

cucreMma

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHHMYMOB B
UHTep(EPEHIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakuus cBera. [udpakumonnas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMUMYMOB IIpU  HOPMaJIbHOM

MaaCHUMU MOHOXPOMATHUYCCKOI'O CBCTA C HHHHOI;'I BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 I'unore3a M. [1nanka o kBantax. ®opmymna [Inanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
412
Nmnynbee ¢poToHa:
_E _hw h
P=C=7C 72
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VpaBuenue DitHmreitHa 1151 hoTodrPdexra:
Ecl)OTOHa = ABbIXOﬂa + EKI/IHmaJC'
rue,
hc
E(])OTOHa =hv = 7'
41.4

ABbeo,qa = hvxp =

2
mv max

Ekymmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIILYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOTIOLIAOIIYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IpH
Iepexo/ie aToMa ¢ OJHOT0 YPOBHS DHEPITUU HA JPYIOMU:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliuaThie CIIEKTPBI.
CnexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O A/IPA
431 Hyxnonnas monens snpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otomnst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DNeKTPOHHBIN B-pacnai:
4.3.2
A A 0 -
s X—=7 Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
l'amma-uznyuenue
3aKoH paJiMOaKTUBHOTO pacnaaa:
-t
4.3.3 N(t) = Ny *2T




[Iycth M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

YYEBHO-METOJUYECKOE OBECMIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1.®usuka, 10 knacc Msxumes I'.41., Byxosues b.b., Corckuit H.H. ®uzuka. 10 k1. baz. u
yray6i1. ypoBuu. — M.: IIpocsemenue, 2026.
2. 'pomuesa O.1. «Coopuuk 3a1a4 mo ¢pusuke: aust 10-11 kmaccos 2025r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Mertonudeckue pekoMmeHaanuu MHCTUTYTa cTpaTerun pa3BuTHs oopasoBanus «CrucTemMa OleHKH
JOCTHDKEHUH IIAHUPYEMBIX MTPEIMETHBIX PE3yJIbTATOB OCBOCHHUS y4eOHOTO IIpeMeTa
«Dusnkan, 2026

Metoanyeckre peKOMEHIaIuH 110 NpernoaaBanuio ¢pusnuku B 2026/2027 yuebHOM rogy —
edsoo.ru

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH
HUHTEPHET
bub6mmoreka [JOK
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