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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCHHUTAHHS W KOHIEIIMU IPENoJaBaHUs y4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKEe YYUTHIBAET HEOOXOAMMOCTH peaau3alui MEXKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYEMbIE PE3yNIbTaThl OCBOCHUA Kypca PU3MKHU HAa 6a30BOM ypOBHE, B TOM YUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHusl.

®du3nka Kak HayKa 0 HauboJiee OOIIMX 3aKOHAX MPUPOJIBI, BEICTYIAsl B KAUeCTBE yU4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3ydaeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsSI KOCMOCA, IOJyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCeX pa3zesioB (U3MKHU, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc pU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peaqn3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbI C Pa3BUTHUEM



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

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE TPEACTABICHUII O CTPYKType MOCTPOEHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IJIs ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeTEIbHOCTHBIN MOJIX0 B Kypce (PU3MKH peaau3yeTcs Mpekae BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpble B mporpamMme Mo (GU3HKe OObETUHEHBI B OONIMI CITHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
Ipoluecca UCXo/Is U3 0COOEHHOCTEN IUIAHUPOBAHUSI U OCHalleHUsl kabunera ¢pusuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELICHUIO PAaCUETHBIX M KaueCTBEHHbIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 3a/1au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTAb0PaTOPHOE 00OPYIOBAHUE JUISI BBHITIOTHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE JJISI YYEHHMUECKUX INPaKTHUECKUX paboT ¢opMmMHupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MIOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

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

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABICHUA O HAyYHOM METOAE TMO3HaHUs U (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIIM SIBIICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUe YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3MUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHUe STHX Meled o0ecreurBaeTCsl PELICHHEM CIEAYIOIUX 3ajad B Ipolecce
U3YYCHHUS Kypca (GU3UKU Ha YPOBHE CPETHETO O0IIeTr0 00pa3oBaHus:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHUN TPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICIbIO, 3aJla4, IOJPa3yMEBAIOIINX CaMOCTOSTECIILHOE CO3/JaHHue (PUINUICCKOM
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
OKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH TMOJIYYSHHOTO Pe3ybTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpOBHE CpeAHEro oOIero oopa3zoBaHUS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MPOBEACHUS J1a0OpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3zpnen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUS
®usnka — Hayka o npupoze. HayuHble MeToabl MO3HaHUS OKpy’Karouero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI M TEOpUH. |'paHUIIbI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Ponp u Mecto ¢u3uku B (OPMHPOBAHMU COBPEMEHHON HAy4yHOM KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
Anasiorossle ¥ HU(PPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3zgen 2. MexaHuka



Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUS MaTEPUAIBHONM TOYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaIeHu .

KpuBonuneriHoe nBukeHue. J[IBH>KEHME MATEpUAIIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas CKopocTh. Ilepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpoOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE IEpEJadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETA, WILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBaHue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3QyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habumronenue aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

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

HccnenoBanue  COOTHOLIEHHMS — MEXKAYy — NYTAMH,  INPONACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE PaBHBIE IIPOMEKYTKM BPEMEHHM IIPU PAaBHOYCKOPEHHOM [BHJKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOT0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [1epBoiit 3akoH HeroToHa. MIHEpuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwil. Btopoit 3akoH HberoToHa mis
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckass CKOpOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, ckoibxeHusi, kadeHus). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadoumnuent tpenns. Cuna conpoTUBIECHUS
IIPU IBMKEHUH TeEJIa B )KUJKOCTH WM rase.

[ToctynarensHoe 1 BpallaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO Tela.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cumbl. YcimoBus paBHOBECHS
TBEPAOTO TEJA.

TexHudeckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUWE: MOAIINIHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBiieHne nHEpLMH.
CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.



Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opmMaruu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBeCHUs TBEPAOrO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBrxeHUs Opycka 110 HaKJIOHHOM IJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKHUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycloBUN PaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

HNmnynsc MatepraibHON TOYKHU (Te€a), CUCTEMBl MaTepUaAIbHBIX TOYEK. IMITynbc CUiibl U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cribl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuanbHON TOUkd. Teopema 00 HM3MEHEHMM KMHETHYECKOH
DHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHMANbHbIE CHIIbL. CBA3b pabOThl HENOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MIHACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMs UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CHJIBI ¢ M3MEHEHHEM MEXaHWYECKOH »Hepruu Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETHYECKOH TEOPUU U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwkenue. [Auddys3usa. Xapaktep HABWKEHHS € B3aUMOJEHCTBUSI YaCTHII
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KonnmdecTBo BeliecTsa.
[TocTostnHas ABorajpo.

TemnoBoe paBHOBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UcanbpHOTO Tra3a. AOCONIOTHas TemImepaTypa Kak Mepa CpeJHedl KHHETHYECKOH SHEpruu
TEIJIOBOTO JBMKeHMs yactull rasza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omporecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe npeacraBieHne H30MpOLEcCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BeliecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUS.

Monens, nirocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, H30IpOLECChI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

OnpeneneHnue Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpEeHH 00béMa
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTY MEXy ITapaMeTpaMu COCTOSIHUS pPa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJCAIBHOrO0 raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y IeTIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI TP TEIUIONIEpeaaye.

[TonsstTue o0 anmabatHoMm mporecce. IlepBblii 3axkoH TepMmoauHaMmukH. [IpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh POLIECCOB B IPUPOJIE.

TenioBeie MamuHbl. [IpuHIMIBEL AeficTBUS TenaoBbIX MaluH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamunHax. Koagduuuent nonesnoro aeictBus terioBod MamuHbl. [{ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTUKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPrUM Tejla MPU COBEPIIEHUH pPadOThI: BBUIET HMPOOKH M3
OYTBUIKM TOJI JEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s3(upa B JATyHHOU TpyOke myTéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

H3MmeHeHne BHYTpeHHEH aHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMIT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusa éewjecmea. Pa3ogvle nepexoovl

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HackimeHHbId ap. Y aenpHas TErioTa mapooopa3oBaHusI.
3aBMCHMOCTb TEMIIEPATYPhl KMIICHUS OT JaBJICHMUS.

Tsépnoe Teno. Kpucrannumueckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHne u Kpucrtannusanus. Y aenpHas
TeruioTa miasiaeHusd. Cyonumarus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoHCTBa U IPAKTUUYECKOE NPUMEHEHHME: TUIPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTUU IIOJIyYE€HUS COBPEMEHHBIX MAaTepUajgoB, B TOM  4HCIE
HaHOMAaTepHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrocoObI U3MEPEHUS BIAKHOCTH.

Hab6nronenue HarpeBaHus ¥ TUTABJICHHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

H3mepeHne OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Ted. OJNeKTpUuuecKuid 3apsan. JlBa Buga dSJIEKTPUUECKUX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS JNEKTPUIECKOTO 3aps/a.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. TodeuHslii  snekTpuyeckui  3apsia.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cynepno3uuuu
ANEKTPUUYECKUX MONeH. JINHUN HAPSHXKEHHOCTHU AIIEKTPUYECKOTO TOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorenuman. Pa3HOCTh NOTEHIMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM MoJie. J{uaaeKkTpuueckas MpOHUIAEMOCTb.

OnektpoéMkocTb. KonpeHcarop. DJeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsHKEHHOT0 KOHJEHCATOPA.

TexHnueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmapar, CTpyMUHBIN IIPUHTED.

Jlemoncmpayuu

Y CeTpolCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoaeicTBie HadIeKTPU30BAHHbIX TE.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIecKast 3alllnTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHJEHcAaTopa OT IUIOMIaJM  IUIACTHH,
paccTOsSHUS MEX]ly HUMU U AUDJIEKTPUUECKOI MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toxu 6 paziuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna toka. [locTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuIecKoe COIIPOTHBIICHUE. VY nensHOE COIIPOTHBIICHUE BELICCTBA.
ITocnenoBarenpHOE, MApAUIEIBHOE, CMELIAHHOE COCUHEHNE ITPOBOIHUKOB.
Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DneKTpOHHask IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. I1oaynpoBoJHUKOBBIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Jucconuanus. JIEKTPOIIN3.

DneKTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHuueckue yCTpoMCTBAa M MPAKTHUYECKOE MPUMEHEHHE: aMIEPMETpP, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AHOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HalpsHKEHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmenaHHoe CoOeIMHEHUE POBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

H3mepeHne  2JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oCymIeCTBISETCS C Y4ETOM
COJIEp’KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTHHM, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO ITO3HAHHS:
SBJICHME, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, IJMHeWHas (QyHKuusa, napaborna,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOW npupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OpraHU3MOB (BH/bI TEIJIONEPENAYH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJbBaHUKA.

T'eoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonozus: peodpa3oBaHUe IBMKCHUM C UCIIOJIh30BAHHEM MEXAaHU3MOB, YUET TPCHHS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIE
HAaHOMATEpUalOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3aliuTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHOe mMoJe.
BekTop maruutHOM MHAyKUMU. [I[puHIMN cynepno3uliuy MarHUTHBIX NOJIed. JIMHUKM MarHUTHOM
uHayKuy. KapTtuna muHui MarHUTHOW MHYKIIUH TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM. KapThHa NWHMA WHAYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumoenicTBre NpoOBOJAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuwna Jlopennia, e€ MOAyJdb W HampaBieHHe. JIBMKEHWE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuiel Jlopenna.

SIBneHne HNEeKTpOMArHUTHOM WHAYKIMH. [[OTOK BekTOpa MarHUTHOM WHIYKLHUH.
DNEeKTPOABMKYIIAs CUJIa MHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHaykiuu dapayes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAs CHUJa HHIYKIUU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsI KATYIITKA C TOKOM.

DNIEKTPOMarHuTHOE TOJI€.

TexHudyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AIIEKTPOMATHHUTHI, JIEKTPOABUTATEIb, YCKOPHUTEIIN AJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKIJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKITMA MarHUTHOTO TIOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

ITpaBuio Jlenua.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.



SIBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoJ1e0anus

KonebarenbHas cucrema. CBoOojgHble MexaHMueckue KoseOaHus. ['apmoHuueckue
konebanus. Ilepmon, wactora, amrumrtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKMX KojeOaHuil. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHs MEXIy MEXaHWYECKMMHU W OJIEKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrHH B HICATBLHOM KOJIeOATEIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXJeHHble MeXaHHUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiil Tok. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HAIPSyKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepemaya U NOTPEOJIEHUE 3IEKTPUUECKOW HSHEPIUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KynbTypa wucnoiab3oBaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHHueckne yCTpOICTBA M NPAKTHYECKOE IPUMEHEHHUE: DJIEKTPUUYECKUN 3BOHOK,
TeHEpaTOp IMEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM cCUCTEMBI (IPYKUHHBINA WM MaTeMaTHUeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBaHue CBOMCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CBOOO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcumsuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa U HalpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopnens IMHUY 3IIEKTPOIIEpEadH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KoJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne MEPEMEHHOIO TOKa B ILENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHndeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs
U JuHa BojHBL. [lomepeuHble W MpOAONbHBIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TemMOp 3ByKa.

DONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBONMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IpeJioMIIeHue, Moispuzanus, Audpakuus, uatepdepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[lIxana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3U U TeneBuIeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpOWCTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajaap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeoMIICHHS] MEXaHUYECKHUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, IPEIOMIICHUE,
noJisipu3anus, tudpakius, HHTepEpPCHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHON CpeJie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbBl OTpaxeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CioxkHbll cocTaB 6enoro csera. L{ser.

CoOuparomue M pacceuBarolmue JHUH3bL. ToHKkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHjia TOHKOM JMUH3BL. [locTpoeHue n3obpakeHuil B COOMpAIOMINX U pPaCCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOM ONTHKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE UCTOYHUKU. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH Ma/IEHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEMIETKY.

[lonsipuzanus ceera.

TexHuueckue ycTpoHCTBa W IpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKa, AU(PPaKIHOHHAS
peleTKa, IOJIIPOU.

Jlemoncmpayuu



[IpsamonuHetHOE pacHpOCTpaHEHUE, OTPAKECHHE U TpeIomiieHue cBeta. OnTudeckue
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne untepdepeHium cera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszaresns IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIBHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BaKyyMe, MPUHIMII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPruu GOTOHA C €r0 YACTOTOW. DHEPrusi U UMIYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitHa 115 poroaddexra. «KpacHas rpanuna» porosddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenera.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (hoTorneMeHT, (OTOIaTUHK,
COJIHEeYHast OaTapest, CBETOIHO/.

Jlemoncmpayuu

®oTod(eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

Ceeronuon.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuul. IlnmanerapHas
mojens atoMa. Iloctynarel bopa. znyuenue u nornomeHnue GOTOHOB MU MEepexoje aToMa ¢
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHekTp ypOBHEH SHEpruM aroMa
BOJIOPOJIA.

Bonnossle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyuEHUE.



TexHuueckne YCTpPOMCTBA M NPAKTHYECKOE TMPUMEHEHUE: CHEKTPaJbHBIA aHalu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue TMHEHYaToOro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOEHHUS  fA1pa. OTtkpsiTHE
paauoaktuBHOCTH. OnbIThl Pe3epdopaa mo onpeneneHno cocraBa paAuoaKTUBHOTO M3JIyUEHUS.
CsoiicTBa anbda-, 6eta-, raMma-u3nydeHus. BnusHue paguoakTHBHOCTH HA KUBbIE OpPraHU3MBI.

OtkpeiTue mpoTOoHa W HeillTpoHa. HykinonHas monens siapa [eiizenOepra—lBaHeHko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaANOAKTUBHOIO pacnaja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuibl. JleekT mMacchl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOM SHEPreTUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULI.

dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EqUHCTBO (hpr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M NMPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

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

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU
Oranbel pa3BuTUs  acTpoHOMuHU. llpukiiagHOoeé UM MHMpOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUH.

Bun 3Bé3nnoro HebGa. Co3Be3aus, ipkue 3BE3/IbI, IUIAHETHI, UX BUAUMOE JBUKEHUE.

ConHevyHas cuctemMa.

Connue. Conneunast akTUBHOCTh. Mcrounuk sHeprum ConHna W 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3MbI
TJaBHOM MOCHEA0BATEILHOCTH. 3aBHCHUMOCTb «Macca — CBETHUMOCTBY» JUISL 3BE3J TJIaBHOM
MOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE34. COBpEeMEHHBIE NPEACTABICHUS O
MPOUCXO0KACHUH U 3BoToIUU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbt
rajakTuk. PagmoranakTuku u kBazapbl. YEpHbBIE IBIPHI B sIAPAX FaJaKkTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
bonbmoro B3peiBa. Pennkrosoe usinydeHue.

MacmtaOHas cTpykrypa Beenennoii. MeraranakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKESHUN
JUIsL OIIPEJCIICHUS MOJIOKEHHsI HEOEeCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

HabGmonenus B teneckon Jlynsl, maner, Mueunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBiIeHu 0 (pru3nuecKol KapTUHE MUPa, MECTO (PU3NIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX MIPEJICTABICHUI O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBIseTcsl ¢ Y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MAaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00US TPEYTOJIbHUKOB, OIIPEEICHNE TUIOIIAIU TUIOCKUX QUTyp U 00BbEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
KUBOW MpUpOJE, ONTUYECKHE SBICHHS B >KMBOM NpUpoje, ACHCTBUE pajualldd Ha >KUBBIE
OpTaHU3MBEI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTaNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonozus: MTMHUM DJIEKTpOIIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.

INJTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEero oOImero odpazoBaHUs
(6a30BBIA  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METamnpeMETHBIX B MTPEJIMETHBIX 00pa30BaTEILHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DPHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3HIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXACHHI, COOTBETCTBYIOUIMX TPAAWIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,



pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IMPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'PaKAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIIPaBICHUU B 00pa30BaTeIbHON OpraHU3alty;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'Ppa)KAaHCKON UACHTUYHOCTH, MIATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNUCKHUX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbIE PEILICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOUasi 3CTETUKY HAYyYHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAaCTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJILHOIO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJITAHUPOBAHUE W OCYIIECTBIEHUE JIEUCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIIMpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOT'0 MO3HAHMS:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

OCO3HAHME IIEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B MPOIIECCe U3YUeHUsS! (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBHIyaJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTenbHBIC YHMBePCAJIbHbIE Y4eOHbIE NelCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeAeIIATh LENU JeSTeIbHOCTH, 3aJ1aBaTh MapaMeTpPhbl U KPUTEPUH UX JTOCTHXKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
U HEMaTEePUATBHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMU TOHSATHSIMH W METOAamu (pu3mdecKoi
HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(U3HYECKOTO COACpKAHUS, MPUMEHEHHIO Pa3INIHBIX METO/I0B TTO3HAHWS;

BJIQJICTh BHJIAMHU JICATEIBHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpPOBATh 3aj7ady, BBIJABUTATH
TUTOTe3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOWX YTBEPXKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIOMY4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS IO (PU3MKE B IPAKTHUECKYIO 00IACTh KU3HEACITSILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEH, IpeJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TIOJTY4YeHHUS WH(OOPMAIMHA (PU3NISCKOTO COJIEP)KAHUS M3 MCTOUYHHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBISTh TMOWCK, aHAIMW3, CHUCTEeMATHU3AlHI0 U
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA HMH(POPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;

co3laBaTh TEKCThl (U3NYECKOTO COAEpX aHHUs B pa3lIWyHbIX QopmaTax ¢ y4ETOM
Ha3HAuYeHUs MHPOpPMALMU U LEJIEBOM ayIaUTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YATH3AIHH.



KoMMyHMKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBHyaTbHOH paboThI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ NOCTUIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENCIATh POJAU C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YY4aCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpejlaraTb HOBBIE IPOEKTHI, OLICHMBATh WJAECHU C MO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATEIBHYIO NEATENLHOCTh B 00JacTu (PU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIONIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelIeHue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYAUIMH B 00JacTU (PUBHKH,
MOCTOSIHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJISIM;
BIIAJICTh HABBIKAMHU MO3HABATEILHON PE(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEHCTBUI
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUH;
UCTIONIb30BATh IPUEMBI peICKCHH JIJIS OLIEHKHU CUTYallid, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IMTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIHHOCTH;
MPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YyIbTAaTOB JAESITEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.
B nporuiecce 1O0CTHKEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MTPOrPaMMBbI IO U3UKe AJis
YPOBHSI CpeAHEro OOIIero o0pa3oBaHUs y OOyYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEIJIEKT, MpeArnoaaraiomui chopMUpPOBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIKOYAIOIIEro CaMOKOHTPOIJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBAaTHCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIIMATUBHOCTb, YMEHUE JCHUCTBOBATh UCXOMs U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYTuX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUs, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (GU3MKUA B (POPMUPOBAHMH COBPEMEHHOMN
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUYECKOU
JIeATEIbHOCTH JIFOCH;

YYUTHIBATh TPAHMUIBI TPUMEHEHHUS W3YUEHHBIX (PU3MUECKUX MOJEJIeH: MaTephuallbHas
TOYKa, UHEpLUUAIbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHO TBEPAOE TEJIO, UACAIBHBIA Tra3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIHM FIEKTPUUECKUHN 3aps] NPHU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUS BEUIeCTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MpPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKOe
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl IMpPHU HarpeBaHUHU
(oxJ1aXx/1eHNHN), TEIJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IaBJIeHHE, KpUCTAILIIN3aIus,
KHUIIEHUE, BIAJKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aWMO/ICVICTBUE 3aPsI0B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEITUYMHBI: KOOpAUHATA,
IyTh, NEPEMEILLEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cujla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, MOTEHIMaJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHHYECKas MOIIHOCTh; IpH
ONHMCAHWM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMICTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢dusznyeckue BEIMYMHBI: JaBJIEHUWE Tas3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaJApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasa, Kod(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU ONMCAHUH MPABHIIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICI MCIIOIB3YEMbIX BETMYMH,
uX O00O03HAYEHHWS M EAUHMIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMHU BEIINYUHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(TIportecchl), UCTONb3ys (PU3NUECKUE BETUUMHBL AIIEKTPUUYECKHM 3apsijl, 3JEKTPUUYECKOE IOJIe,



HANpsHKEHHOCTh  TOJIs, TOTEHIMAJN, Pa3HOCTh IOTCHIMAIOB; MPH ONUCAHWU MPABHIHHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U EIMHHIIB;
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIHUMHY C APYTUMH BETMYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBJICHUS, HCIONB3YS (DU3MUYECKHE 3aKOHBI U
MPUHIUIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHHYECKON dHEPTyu, 3aKOH COXPAHECHUS UMITYJIbCa, IPUHIIUAI CYTIEPIIO3UIIMHA CHJI, TIPUHIIUTL
paBHOIPABUSI MHEPLUATHHBIX CUCTEM OTCYETA, MOJICKYISIPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBS3b CPEOHECH KWHETHMYECKOW SHEPTHH TEIUIOBOTO IBUYKCHUS
MOJICKYJ C aOCOJIFOTHOM TEeMIIepaTypou, MEPBBIH 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPaHCHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIC TIPUHIIMITBI ICHCTBHS MAIIMH, IPUOOPOB U TEXHHUYECKUX YCTPOKCTB;
pas3yinyarh yCIOBUs MX O€30MaCHOTO MCIIOJIB30BAHUS B TIOBCEAHECBHOM KHU3HM,

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (PH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpH OSTOM  (HOpMYIHpOBAThH
npobnemMy/3agady M TUINOTE3y Y4eOHOro OKCIEpUMEHTa, COOUpaTh yCTAaHOBKY U3
NPEJIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOJIBI;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHUS W HCIOJIB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPEIIHOCTEH U3MEPEHHUIA,

UCCIICIOBATh 3aBHCUMOCTH MEXIY (U3MUYSCKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OPSIMBIX  U3MEPCHHA, TPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYCCKUX BEIWYMH B BUJIC TaOIHUI] U TpadUKOB, JEJIaTh BBHIBOJIBI
MO pe3yNbTaTaM HCCIeI0BaHNUS;

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemiate pacuéTHbIe 3aJa4dl C SIBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIONb3Ys
dbuznyeckue 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (QOPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOJIMTH PACUETHI U OIICHUBATH PEATbHOCTD MOJIydEHHOTO 3HAYCHUS (PU3UYECKON BETHUNHBI,

peliaTh KayecTBEHHBIE 3aJaud: BHICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO IEMOUYKY
paccyXJIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCIIOJIb30BAaTh TIPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTHUH JUIS TOWCKA, CTPYKTYPHPOBAHUS, HMHTEPIPETAIIUU W TPEJICTABICHHUS YYCOHOW W
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyro HH(OpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX M 3apYOCIKHBIX yUEHBIX-(DH3MKOB B Pa3BHTHE
HayKH, 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHUS 1O (U3UKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMH U TEXHUYECKUMHU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHSI 3I0POBbsSI U COOITIOJICHHUS HOPM SKOJIOTUIECKOTO MTOBEICHUS B OKPYKAOIIEH cpee;

paboTaTh B TPYIIE C BHIIOJTHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYNIbL, paIlMOHAIBHO paCHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAH/IAPTHBIX CUTYALHMSIX, aJICKBATHO OIICHMBATh BKJIAJ KaXKIAOTO M3 YYAaCTHUKOB TPYIIBI B
peIIeHHEe paccMaTpUBACMO MPOOIIEMBI.



K xonmy o0yuenns B 11 kjacce mpeaMeTHBIE Pe3yJIbTaThl HA 0a30BOM YpOBHE JIOJKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh HA TPUMEPaX pPoJib U MeCTO (PM3HKU B (HOPMHUPOBAHUHU COBPEMEHHOM
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B IMPAKTHUECKOM
NESITEIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €AMHCTBO (PU3UUYECKOM KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJACNCH: TOYCUHBIN
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, SJAEpHAas MOJENb aTroMma,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHun GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA ¥ KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKas MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJIeOaHUs M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTPaHEHUE CBETa, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpakuus W MOJSIPU3ANUAS CBETa, JTUCICPCUs CBETa,
doroanekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh M3y4YCHHBIE CBOWMCTBA BEIIECTBA (PIEKTPUYECKHE, MArHUTHBIC, ONTHUYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3IMYHBIX CPENl) U AJIEKTPOMATHUTHBIE SBJICHHS (IIPOILIECCHI),
UCTIONB3YS (U3HYCCKUE BEIIMYWHBL: DJICKTPUUYSCKUN 3apsij, CHJIA TOKa, JJICKTPHUECKOE
HaNpPsDKEHUE, JIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOkKa, MHAYKLUHS MarHUTHOrO Tojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYIIKU, SHEPTUsl DJIEKTPUUYECKOTO0 M MArHUTHOTO TOJICH, MEPUOJ U YacToTa KojeOaHuW B
KOJIeOaTeIbHOM KOHTYpE, 3apsii U CHJia TOKa B MPOIIECCE TAPMOHUYECKHUX JIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHWE M ONTHUYECKas CHUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBaTh (PUIUYECKUI CMBICT HCIONb3yEMbIX BEIUYMH, MX OOO3HAUECHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUMHY C IPYTUMHU BEIMUYNHAMU,

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUSI M TMPOIECCHI, HUCIOJIB3Ys (PU3MUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynasCc (GOTOHA, TMEpPHOJ TOJypacmaja, DHEPrHsl CBSI3W AaTOMHBIX SJep, MPU ONHUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3WYECKUNM CMBICI HCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAUYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DHU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

AHATM3UPOBATh (U3NYECKUE TMPOIECCHl W SBICHUS, UCTOIB3Ys (PU3NYECKUE 3aKOHBI U
OpUHIMIEI: 3aKk0oH OwMa, 3aKOHBI IIOCJIENOBATEIFHOTO H  TMapaIEIbHOTO  COSAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHMTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OWHImTeWHa 11 (oTodrddekra, 3aKOH COXpaHEHUS DHEPTrUH, 3aKOH
COXpaHEHUSI MMITYJbCa, 3aKOH COXPAHECHHsI DJIIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCoOBOTO YHCJA, MOCTyJaThl bopa, 3aKOH PaJMOaKTHBHOTO pacmaaa, MpU ATOM pas3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
00JacTi) IPUMEHUMOCTH,

OTIPENIEeTISATh HAMPABICHWE BEKTOPA MHAYKIIMH MAarHUTHOTO TIOJIsI TTPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OIUCHIBATh N300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKON JIMH30M;

BBITIOJHATh JKCIIEPUMEHTHI 110 HUCCIICJOBAHUIO (PH3UYECKUX SIBICHUH W TPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHMil: mpu 3ToM  (HOopMyIHpoBaTh



npoOnemMy/3amady W TUIOTE3y y4eOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M (JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEPEHHS (DU3MYECKUX BEIWYWH, TPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

MCCJICIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIMYMH C UCTIOIB30BAHUEM TIPSMBIX U3MEPCHHIA:
IPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTATHI MOJYYCHHON 3aBHCHMOCTH
busznyecKkux BENWYMH B BHAE TaOmUI M TrpaduKoB, JeiaTh BBIBOJABI MO pe3yjbTaTam
UCCJIEJIOBAHMUS,

coOmoaTh MpaBmia 0€30MacHOro TpyAa NPU TMPOBEICHHHM HCCIEIOBAaHHM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM ¥  TMPOEKTHOW JAEATENIbHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1TaOOPaTOpHOTro 000pyI0BaHUS;

pemiate pacu€THbIE 3aJa4d C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONb3Ys
dus3nyecKre 3aKOHBI ¥ TIPUHIIAITE], HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4d BHIOMPATh (PU3NUCCKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJbI, HEOOXOIUMBIC I e peleHus,
MPOBOAMTDH PACcU€Thl U OLICHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3NYECKON BETHMUNHBI,

peliaTh KayecTBEHHBIC 3aJaud: BBICTPAUBAThH JIOTMUECKU HEMPOTUBOPEUMBYIO IIETIOUKY
pacCyXJI€HHI ¢ OMOpO Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCIIONIb30BAaTh TIPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIC HWH(OPMAIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAMU M MPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOW W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIHUIO;

OOBSCHATH IPUHIIUIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IndaTh
yCIIOBUS UX 0€30MacHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

UCIIOJIb30BAaTh TCOPETHUSCKUE 3HAHWS 10 (U3UKE B TOBCEAHCBHOW IKWU3HU IS
obecrnieueHns 0€30MacHOCTH MpU 00pallleHuu ¢ MPUOOPaAMH U TEXHHUYECKUMHU yCTPOUCTBAMU, ISt
COXpaHEHHUS 3I0POBbS U COOIIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIel cpee;

paboTaTh B TPYIINE C BBITTOJIHEHUEM PA3JIMYHBIX CONMATBHBIX POJICH, TUTAHUPOBATH PaboTy
TPYNIBL, PaIlMOHATBHO PACHpeNeNaTh OOS3aHHOCTH U IUIAHUPOBATh JICATEIBHOCTH B
HECTAHJIAPTHBIX CUTYallUsIX, aJIeKBAaTHO OIIEHMBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIIHI B
pelieHne paccMaTpUuBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne /it Koutpoabubie IIpaktuueckue (uudpossie)
NPOrpaMMsbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 Bubmiorexa LIOK
' ABTHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMaTHIa > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEpMOHAMHKH https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnorexka [JOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KounuecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM
Ne n/m Koutpoabubie IIpaktuueckue (uupposbie)
MPOrpamMMmbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHTYKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUST https://m.edsoo.ru/7f41c97¢c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 7
MEMEHTEI KBAHTOBOI ONTHKI1 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuorexa [IOK



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

4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
bubnunoreka [JOK
01 Obobwarouiee nosToperie 4 https:// m.edsﬁ?ru/?f4lc970
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Ne Tema ypoka KosmyecTBo yacos Hara JyIeKTpOHHbIE HH(PPOBbIE
n/n Bcero Koutpoibnsie IIpakTudeckme  M3YUeHHsl  oOpa3oBaTeibHbIE
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunblie MGTZ;(H HO?I;)H;)H;[SI 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMepHOE NpsAMoONMHENHOE 1 bubnnoreka [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOJIUHEITHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHne. Y CKopeHue 1 bubnnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 I[EI/I)KCHI/IC MaTep)IHaHBHOﬁ TOYKH I10 1 Bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpyuHIIMTT OTHOCUTEIBLHOCTH
8 F:nnnueﬂ. WHeprambHble CHCTEMBI 1 Bubmiorexa LIOK
N https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBblii 3akoH HeroToHA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoit 3akon Bu6mmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuaibHON TOUKU

10 Tperuii 3akoH HproToHA 1151 bubmumoreka [IOK
MaTepualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuina

11 TSODKCCTH. HCII))BaH KOCMHUYeCKas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHust. Cuiia CONpOTUBIICHUS IPU bubnnorexa [HOK
JIBUKEHUH TeJa B )KUIKOCTH WIIU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTenbHoe 1 BpamaTreabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnuoteka [JOK
tena. MoMeHT cuitbl. [1edo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUsl TBEPIOTO Tela
HNMnynec MaTepuanbHOM TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubnuoteka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE BUKEHUE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sneprus bubnnorexka [JOK
MarepualibHOR Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KUHETUYECKOW SHEPTUH

17 [TorennmanesHas 3HEPrUs. bu6nmoreka [JOK

[ToreHuunanpHas 3HEPTUs yIPyro

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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ne(OpMHUPOBAHHON MIPYKUHBIL.
[ToTeHumanbpHas SHEPrHs Tea
BOJIM3M MOBEPXHOCTH 3eMITH

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTrUn
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPruun

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue CBsi3H pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PacTSKCHUS PE3HHOBOTO XKI'yTa)

20

KonTtponsHast pabora o Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAaHEHHUs B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

Anddyszust

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

Macca monekyin. Konuyecto
BemlectBa. [locrossuHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

IIIxana remneparyp Llenbcus

Uneansusiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBHKEHUS MOJIEKYIT. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEXy MapaMeTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3ay
H3omponecchl B nI€alIbHOM ras3e u bubnuorexa [JOK

29
uXx rpaduyeckoe npencTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmmuecTBo bubmuorexa [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa

31 Buasl Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTRA.

39 KonunuecTBo Tennorel npu bubnuorexa [IOK
Terutonepenave. AarnadaTHbIHA https://m.edsoo.ru/ff0c5c36
nporuecc

33 IlepBbIil 3aKOH TEPMOTMHAMUKHN U bubnnorexa [JOK

€T0 MPUMCHCHHUEC K U30IIponcccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HeoOpaTtumocTs nporeccos B

bubmuorexa [JOK

34 npipoze. Bropoit saxon https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun nevicteus u KIT bubmuoreka [JOK
TEIUIOBOW MAallIuHbBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKOJIOrU4YecKre mpooIeMbl
TEIIOPHEPTETUKHU
O6o06maromuit ypox
38 «MOJIIGHKYJII;IPHaZp ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edso0.ru/ff0c6938
TEPMOJIUHAMUKI
KonTponbhas pabota no Teme
39 «MonpeKmepHZg ¢uznka. OCHOBBI bubmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapoobpazoBaHue ¥ KOHACHCAIHS. bubnuoreka [IOK
HcnapeHue u KumeHune https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCHUTEJIbHAS
41 BIIQXKHOCTh BO31yxa. HacelmeHHbIN Bubmiorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
aMmopdHbIe Tena. AHU3OTPOIIHS
42 CBoiII)((:l")rB KpPHUCTAJIJIOB. X(TP?JIKI/IC bubamorexa IOK
https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepuabl
[InaBneHue u KpucCTaIn3aIus.
43 VY nenvHas TennI())Ta HnaBneII{Inﬂ. Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHe TEII0BOTr0O OanaHca bubnmnoreka [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c6820

DJIeKTpHU3alus Tell. DICKTPUUECKUN

45 3apsia. JIBa BUJIa DIEKTPUUECKUX Bu6mnorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3apsI0B
[TpoBOAHUKY, TUINEKTPUKH U
46 n(I))HyHSOBOIu;;KH. 3a1ff))H bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs PJICKTPUUYECKOTO 3apsiia
BzaumopeiictBue 3apsioB. 3aKoH
47 KyJIOHa.HToqeqHLIﬁ I;J'IiKTpI/I‘leCKI/Iﬁ Bubmiorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3uuuu bubnnorexa [HOK
9JIEKTPUUECKUX TToJIeH. JInHuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 IOJISL. HOTGHHI/IaJI?PaEIHOCTI) bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpOBOAHMKY M TUAJIEKTPUKH B
50 BHI;KTpiCTaTHHGI::KOM noI;e. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop bubmorexa IOK
https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH MIIOCKOTO
52 KOHHCgcaTOpa. OHeprus bubamorexa IOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATopa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
54 [IpuHIMn 1eicTBUSA U IPUMEHEHHE



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnmnapara, CTpyHHOTO IpUHTEpA.
DneKTpocTaTHuecKast 3alluTa.
3azemileHne IEKTPONpruOOpPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotupnenue. 3akon Oma it
y4acTKa [enu

56

[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIAHHOE COCANHCHHE
npoBoaHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMeIanHoro
COEITMHEHUS PE3UCTOPOBY»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MoIHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

58

3axon OMa 17151 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenune DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEP/ABIX METAJIIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60

61

DJIEKTPUIECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX MTYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Y IPUMECHAs TPOBOJIUMOCT.
CaolicTBa p—N-niepexoa.
[TorynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

62 paciaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJICKTPOTUTHYECCKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIEKTPUYECKHI TOK B ra3ax.

CamocTosTeTbHbIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bubnnorexa [HOK
npuMmeHeHue. [IpaBuina TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnunorexa [JOK
«DNEKTPOTMHAMUKA) https://m.edsoo.ru/ffOc88be
KonrtponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JNIeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIX Cperax»

PezepBHbiil ypok. KonTposibHas
67 pa6oFT)a o TZS[C ’ 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnexrpoauHamuka"

68 PesepBublit ypok. O600maromumii 1 bubnnoreka [JOK

ypok 1o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

Ne Koanuecrno yacos Hara D1eKTPOHHBIE HUPPOBLIE
Tema ypoka
n/n Bcero Kourpoabusie  IlpakTuueckue  HM3YUeHHs  oGpa3zoBaTejbHbIe
padoThbI padoTbI pecypcbl
ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHITyKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTHO€E 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3yueHue

3 MaFHII/:THOf")O noi;l KaTYHJKI/Iy: 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccneqoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBMEe MarHUTHOTO IIOJIS Ha

5 JBUXKYITYIOCS 3apsHKEHHYIO 1 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMAarHUTHAS WHTYKITHSL.

5 IToTok BekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON UHAYKIIUU



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

®dapanes

10

11

12

13

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHOW WHIYKITHH)

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpocTBa U UX
IpUMEHEHHE: TIOCTOSHHbIE MArHUTHI,
3JIEKTPOMArHUTHI,
AIIEKTPO/IBUraTeNb, YCKOPUTEIIN
AJIEMEHTApHbIX YaCTHII,
WHIYKIIMOHHAS 11eYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VHTYKIIUS

KonTponbsHas paboTa mo reme
«MaraurtHoe 1oie.
DeKTpoOMarHUTHAsE MHTYKIIUS

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaienue sHeprun
JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
nepuoja MajbIxX KoJieOaHuit rpy3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HA HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHblit KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJI€ATHHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHS
MEX/1y MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOAaTEITbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[TpencraBienue o 3aTyxaroImux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BeinyxaeHHbIe
AIIEKTPOMarHUTHbIE KOJeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

CuHycouJaJIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAYCHHUE CUJIbI TOKA U HAIIPSAXKCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

18

19

20

Tpanchopmarop. [Ipoussoactso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTIO
3BOHKa, FeHepaTopa NepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIepeaay

OKOJIOTUYECKUE PUCKU IIPH

bubnmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

HPOM3BOJICTBE AIEKTPOIHEPIUH.
KynbeTypa ncnonabp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HH

Mexannuaeckue BOJIHEI, YCJIOBUA
pacnpocrtpanenus. [lepuog.

bubmuorexa [JOK

2 (CKOpOCTE pACPOCTpAHEHIL I https://m.edsoo.ru/ff0cca54
JuinHa BONHEL. [lonepeynsie u
MIPOJIOTILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 CBoﬁcha u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paAMOCBS3U U
24 teneBuaeHus. Pazsurue cpencts
cBs3u. Panmonokanus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnuoteka [JOK
TodeuHsbIii KCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 OT;)a)KeHI/ISI cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paKeHH B MJIOCKOM 3epKaje
28 IIpenomnenue ceera. Ilonnoe bubnuorexa [IOK

BHYTPCHHCC OTPaXCHUC.

https://m.edsoo.ru/ffOcd7f6



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

[IpenenbHbIi yroma nojaHoro
BHYTPEHHETO OTPa’KCHHUS

29

30

31

JlaboparopHas pabota «3mepenue
IIOKa3aTelsl IPEJIOMIIEHUS CTEKIIa

JIunzel. [Toctpoenune n3o0pakeHuit
B JIuH3e. DOpMyJia TOHKOM JIMH3BI.
VYBenuueHue NUH3bI

JlaGopaTtopHnas pabota
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

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

32

Hucnepcus ceeta. CIIOXKHBINA COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabora «HabmoneHne nucrepcuu
CBETa»

33

34

35

Wurepdepennus ceeta. Judpaxnus
cBeta. [ludpaxnuonnas pemeéTka

ITonnepe4HOCTh CBETOBBIX BOJIH.
[MTonsipuzanus ceera

OnTuyueckue npudOpsI ¥ yCTpoiicTBa
U YCIIOBHSI X 0€3011acHOTO
IPUMEHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

36

['panunbl TpUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
IToctynatel cnennaibHON TEOPUU
OTHOCHUTEIIHLHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHHUE ITTUHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OHeprus U UMIYJbC
PENATUBUCTCKOMN YacTulbl. CBS3b

bu6mmoreka [IOK

38
MAacChl ¢ SHEPTUEH M UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
K 3 O .
39 Ocronst cncunanerofi reoput Bubnorexa LIOK
" P https://m.edsoo.ru/ffocf6f0
OTHOCHUTEILHOCTH)
40 ®oronsl. opmyina [1nanka. bubnnorexa [HOK
DHeprus 1 uMIysic GoToHa https://m.edsoo.ru/ff0cfel6
O
o | o
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | oo S
. ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gotosdpdexra
.0 I1. H.
43 ﬁzgze::ae (;?;Lanqezzfj I eliCTBHE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTHIECKOE TIPUMEHEHUE!
44
dboTornemMeHT, GOTOATIUHK,
COJIHEUHas1 OaTapest, CBETOIUO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOU ONTHKI) https://m.edsoo.ru/ff0d0302
. idoueg)h aTZI\;a T(;Mco:;.{ OIBITHI Bumorexa LIOK
C3CPOOPAA HO PACCEARHIO O https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas Moaens aToma
47 [Toctynatel bopa bubnnorexka [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d0afa

48

49

50

51

52

53

54

W3nydyenue u nornoeHne GoToHOB
IIPH [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

BosHoBbIe cBoiicTBa yacTull. BoaHbI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIpEe/ICNICHUIO COCTaBa
PaauoOaKTUBHOTO U3ITYyYCHUS

CaoiicTBa anbda-, 6era-, raMma-
u3ny4deHus. Bnusnaue
pPaZ0aKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydyenue

DHeprusi CBsSI3U HYKJIOHOB B sijIpe.

S nepHble peakuuu. S nepHbii
peakTop. [Ipobnemsbl, TepCeKTUBHI,
DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
DHEPrETUKHU

OnemeHTapHbIe YacTUllbl. OTKpbITHE

MMO3UTpPOHA. MeTtoapl HaGJlIOI[CHI/I}I u
perucTpanmu 3JJCMCHTAPHBIX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

yactull. Kpyrieiii cron
«DyHnaMeHTaIbHbIE
B3auMoOercTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

55

56

OTansl PasBUTHUA aCTPOHOMMUU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4Y€HHUE acTpOHOMHUH. Bun
3B&3qHOTO Heba. Co3Be3 s, ApKue
3BE3/1bl, IUIAHETHI, UX BUAMMOE
nBuxeHue. CoHeyHasi cuctema

Comnne. ConHeyHas aKTUBHOCTb.
Nctounuk sueprun CoJiHila v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3/IBI TIIaBHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMEHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spororuu ComHIa U 3BE3]

58

Mineunsiii [Iyte — Hama
lNanmakTtuka. [Tonoxenue n
nxenne CoiHia B [NamakTuke.
I'anakTuku. YEpHBIE OBIPHI B Apax
raJIakKTHK

59

Bceenennas. Pas0Oeranue rajjakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MertaranakTuka

60

Hepemennsie mpoGiembl
aCTPOHOMMH




61

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o06maromuit ypox. Ponb ¢pusuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITUYECKOH cdepax NesTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

65

66

67

O6o6mmaromuii ypok. Ponb
¢du3nveckoii Teopun B
(opMHpOBAaHNY TIPEICTABICHUI O
¢u3nvecKoil KapTHHE MHUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
IIPEACTABIICHUI O IPUPOLE
PesepBHBIi ypok. MarHuTHOE 1oJIE.
DNeKTpOMarHuTHas MHIYKIHS

PeszepBubliil ypok. Ontuka. OCHOBBI
CIIEUATIbLHON TEOpUHU
OTHOCUTEIIbHOCTH

68

Pesepnsrii ypok. KBantoBas (uszuka.
DNeMEeHTHl aCTPOHOMUU U
acTpou3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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