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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHErO 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammsel, TmpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
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-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyEeMbIM JMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynpTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAeT HEOOXOIMMOCTh pealM3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKM HA YPOBHE CPEIHEro OOMIero 0O0pa3oBaHMS, IUIAHHPYEMbIC
pe3ynbTaThl OCBOEHUS Kypca (DHU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

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

IPEIMETHBIC PE3YJIbTATHI IO TO1aM O0YUYCHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®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.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMEHeHHe (U3MUYECKUX 3HAHUM ONpenessieT XapakTep M Pa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3ydeHune Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00ydaroImuxcs, B popMupoBaHUe YMEHUN
NPUMEHSATh HayYHbII METO]I TO3HAHUS MPH BBITIOJHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

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 JJIOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Bexgymmm B Kypce sBiseTcss (OpMUPOBAHUE MPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HMKU C pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

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

Hoesn »skonocusayuu peaqu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



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

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ui ONMHUCAHHS E€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 — ATO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4acTHHKaMU OO0pa3oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W IOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEelICHUIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjela
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyronume BbIOOpa (DU3WYECKONW MOJENTH Il CUTYallud TPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0uiero o6pa3oBaHUs JOJKEH M3y4daThbCsl B YCJIOBMSIX IpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKiIa. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B IPOrpaMMe 10
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHA.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOPHOrO OOOPYAOBAaHMSI JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOydyarouMxcs K HaydHOMY H3YYEHHUIO

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



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ylbTaTa U3YYeHHUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHIA OOBSCHSATH SIBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

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

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

npUOOpeTEeHUE CUCTEMbl 3HAHUM 00 oOUMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJICKYISAPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpPOBaHHE YMEHUH TNPUMEHSATh TEOPETUYCCKUE 3HAHHUS I OOBSICHCHHS
busznyecKkux SBJICHWM B NPUPOJE U Ui NPUHATHS TNPAKTHUUECKUX PpELICHUH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHSI PAa3IMYHBIX 3aJad C SBHO 3aJlaHHON (u3muecKkoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yabTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHSI YMEHUH TPOCKTHO-HCCIICIOBATEIbCKON, TBOPUIESCKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gusmnke nepedeHb JadopaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTEINb JIeJIaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IPOIIECCE MO3HAHMS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Pusnueckue
3aKOHBI ¥ TeOpUH. I paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mecto (u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPaKTUYECKOU AEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAss CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul U
CJI0’KE€HUE CKOPOCTEM.

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

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[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, nabopamopmwvie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OTPEETICHUS MTHOBEHHON CKOPOCTH.
WccnenoBanne  COOTHOMICHHWSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHU IPHU PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.
N3yueHue nBMKEHUS 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 CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosapdumument tpenus. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

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

TexHuueckue YCTpOHCTBA M IPAKTUYECKOE NPUMEHEHHE: NOJIIMIIHUKY, 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 NObEME U aJACHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yueHue ABM>keHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanyre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAKOIIMX B NPY)XKMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

HNmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJIbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
OHEPIUH.

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

[ToreHnnuanbHble U HEMOTEHLMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
WU3MEHEHHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



W3ydyeHrne aOCOJIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccrnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, KMAKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. 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 JIBM>KeHMs vactull rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

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

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKH COCYyAa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEW.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss1 SHEprusi 0AHOATOMHOTO
UJeaIbHOTO ra3a. Buzsl Tenonepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIIOTHI IIPH TEIUIONIEpeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

TenioBeie MamuHbL. [IpuHIUIIBL 1EeHCTBUS TeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TeryIoBeIX MammmHax. KoaddunueHT monesnoro nerctBus terioBor MamuHbl. [{ukn Kapho u
ero Ko3((UIMEHT MOJE3HOTO NSHCTBHSL. DKOIOTUIECKHE TPOOIEMbI TEIIOHEPT eTHKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEW HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOKe myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

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

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JABUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HacelieHHbIi nap. Y aenpHas TemioTa napooopa3oBaHUs.
3aBUCHUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. I[lnaBnenue u kpucramiumzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHUE: THUTPOMETP M TICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  TIIOJIYYCHUS COBPEMCHHBIX  MAaTepuajioB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. OJEKTpUYecKUid 3apsna. JIBa Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYINPOBOJAHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB.  3akoH Kymona. TodeuHBI  3JIEKTpHUYECKHH  3apsl.
Onektpuueckoe mone. Hanpsok€HHocTh anexTpuueckoro mois. [lpuHuun cynepno3unuu
ANEKTPUUECKUX NoJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM ToJie. J{uaaeKkTpruueckas MpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM II0JIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 y4acTka Lenu.

DIIeKTpUUIECKOe COIIPOTHUBIICHHUE. VY nenbHOE CONPOTHUBJICHUE BEILIECTBA.
ITocnenoBarenpHOE, MapauIEIbHOE, CMELIAHHOE COSMHEHNE IIPOBOIHUKOB.

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

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHHMKA TOKA. 3akOoH OMma Jis
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IMOJYIPOBOTHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

DneKkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH ITHOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapPsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUTOMIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenanHOe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
AJIEMEHTA M OIlEHKAa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3IyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne  SAEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKa W €ro  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyIIECTBISICTCS C y4YETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MAaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uUeckas BEIMYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX IPOEKIUU 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 BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

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

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIlyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATe]b BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIFHHUK, KOHAWITUOHED, TEXHOIOTUH TOYUYEHHsI COBPEMEHHBIX MaTE€pPHUaIoB, B TOM YHCIIE
HaHOMaTepHaJioB, W  HAHOTEXHOJOTWH,  OJEKTpocTaTHYeCcKass  3alluTa,  3a3eMJIeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOM
uHAykuuy. KapTrHa TuHUI MarHUTHON MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.

MarauTHoe moJjie MPOBOAHUKA C TOKOM. KapTWHa NWHHANA MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBieHHE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBeHME DIIEKTPOMArHMTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYILAsA CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe siekTpudeckoe moJie. ONEKTPOABIIKYINAs CWIa HMHIAYKLIUU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHayKTHBHOCTS. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHIKYILAS CHJIA CAMOMHTYKIUH.



DHeprusi MarHUTHOTO MOJIsI KATYIIKHA C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

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

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T10JIEM.

JInHMY MHIYKIMY MarHUTHOTO TIOJIA.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD JJICKTPOIBUKYILEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen 5. KoneGanusi u BOJIHBI

Tema 1. Mexanuueckue u 3.1eKmMpoOMAHUMHbIE KOCOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepumon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
IIPU TApMOHUYECKHUX KOJIEeOaHUX.

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

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

IlepemenHbIil TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITITUTYAHOE U IeHCTBYIOIIEe 3HAUEHUE CUITBI TOKA M HATIPSKEHMUSI.

Tpancdopmarop. [IpousBoacTBo, mepemgaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHudueckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB Kosie0aTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHIA.

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
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE B0IHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIxana smeKTpoMarHUTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

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.

HabGmonenue oTpaykeHus 1 MPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Hab6monenue nuatepdepeHnu u AUPpaKkiiud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

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

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

Tema 3. Onmuka

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

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelh
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaromme JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. Hurtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToanmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U MperoMieHue cBera. OnTuyeckue
IPUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/Ia.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHOW TEOPUH OTHOCUTEJIBLHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH M COKpAIEHNE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKON YaCTULIBl. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gporosdpexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHYECKOEe IeHCTBUE CBETA.



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

Jlemoncmpayuu

®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 BSHEpruum Ha Japyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOpPOJA.

Bonnoseie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa paaAuoakKTUBHOIO U3IIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens sapa ['eiizenOGepra—lBaHeHKo.
3apsn sinpa. MaccoBoe umciio siapa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

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

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHbiii cunte3. [IpoOnembl U THEpCHEKTUBBI  SAEPHOMN
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeHCcTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CY€TurK MOHU3UPYIOIINX YaCTHUII.

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

Pa3zgea 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

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

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBbIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPY EHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEACIICHUSI TTOJI0KEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Pony ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COIMAIbHOW |
ATUYECKON cdepax [IesTEeTbHOCTH YeIOBEKa, pOJib W MECTO (U3NKKH U aCTPOHOMHUHU 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 MTPEJCTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenne xypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce oCymiecTBISETCS € YYETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

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

buonoeus: »nekTpuueckue SBICHUS B JKUBOM TPHUPOJE, KoJieOaTeIbHBIC IBMIKECHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B XWUBOW MPUPOJE, ACHCTBUE paJyallii HAa KUBBIC
OPTraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Te,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOU PEMIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



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

OcBoenne yueOHoro npeamera «Dusmka» Ha ypoBHE CpeqHero o0Iiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «Du3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUI, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHCKOro  OOILEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OINbITa JESITEIbHOCTH B INPOLIECCE PeaTu3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

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

NPUHATHE TPAJAULIMOHHBIX OOIIEYEIOBEUYECCKAX TYMAHHCTUYECKUX U JEMOKPATHYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KJAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUN B 00pa3oBaTeIbHON OpraHU3ally;

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

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

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

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHHCKUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

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

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

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

5) Tpy10BOT0 BOCIUTAHUS

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccun 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

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



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO PA3BUTHS YEII0BEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B IIpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble Jloruueckme JeicTBUA:

CaMOCTOSITENILHO (POPMYJITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH PadOTy B YCIOBUAX pPEAIBHOT0, BUPTYaAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

ba3oBble ucciienoBaTelbCKHeE JeiiCTBHS .

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

BIIJICTh HABBIKAMH Y4YEOHO-HCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETallnH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHTYyallUsX, B TOM 4YHCJIE TMpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TMIPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHHsl, HaXOJUTh apryMEHTHl JUIsl JOKa3aTelhCTBa CBOMX YTBEP)KICHHM,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYyIHpPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLBIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C COGJIIOI[GHI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/MaBaTh TEKCTHl (U3UYECKOTO COACPKAHWMS B paslUdHbIX (Qopmarax ¢ y4érom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyATH3aI1H.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(DIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUN ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHW30BBIBaTH M KOOPIWHUPOBATH
JEHUCTBHSI O €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEIATh POJIH C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3y/IbTaThl COBMECTHOH paboThl;

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

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

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHHE B pa3IUYHBIX CHUTyalusX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U MPOSABICHHUIO JPYAULMH B 00JacTu (U3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B nmporiecce qocTHREHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE AJIs
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

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

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOMICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXYy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHHE APYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

HNPEAMETHBLIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl TPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJENH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIH AIEKTPUUECKUN 3apsi] NPHU pElICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE TMaJeHUE Ted,
JIBIDKCHUE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oXJ1aXx/IeHNUHN ), TETJIOBOE PAaBHOBECHE, MCIIAPEHUE, KOHICH AU, IJIaBIeHUE, KPUCTAIITN3AIuS,
KHUIIEHUE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE AABICHUS ra3a MpU €ro HAarpeBaHUHU B 3aKPBHITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoIeccax, JJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPsI0B;



OINKCBIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIONIb3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
nyTh, MEpeMELICHHEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tejla, KMHETHYeCKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMUYECKass MOUIHOCTH;, MpHU
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT MCIOJB3YEMbIX BEJIWYMH, UX
0003HaUeHMsI U €JUHULIBI, HAXOJAUTh (POPMYIIbI, CBA3BIBAIOILNE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTMMH BEJIMYMHAMU;

ONHKCHIBATH W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢u3nyeckue BEJMYMHBL: JIABJICHUE Ta3za, TEeMIleparypa, CpelIHsAs KHUHEeTHYecKas >SHeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTH4Hasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO
JIBUTATEIS; IPU OTMMCAHUH MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uxX OOO3HAYeHMs U E€IUHMLBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIMYUHBL: IEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MUMITYJIbCa, IPUHIMI CYNEpIO3ULMU CHJI, TPUHLIUI
paBHOIIPAaBHS MHEPIHATBHBIX CUCTEM OTCUETa, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHHS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTrHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TemIepaTypoi, MEepBbIil 3aKOH TEePMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOTO 3apsisa, 3akoH KyloHa, mMpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro0 MaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

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

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOI30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (HOPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIy (U3MUECKUMH BEJIMYMHAMHM C HCIIOJIBb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MOJTYYeHHOW 3aBUCHMOCTH (DM3WYECKUX BEJWYHMH B BHJIE TaOIHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh IMpaBuia 0€30MacHOro Tpyla MpU TNPOBEICHUM HCCIEIOBAaHUN B paMmKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTo 000pyI0BaHNUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBIO, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJaudl BHIOUPATh (PU3UUECKYIO
MO/JIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pEelIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIINUHHBI,



pelaTe KayeCTBCHHBIC 3aJa4d: BBICTPAUBATH JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTOJBb30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U IPEACTaBICHUS y4eOHOH U
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HH(POPMALHUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MU OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
IpYyNIbl, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIIBHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON MTPOOIIEMBI.

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

JIEMOHCTPHPOBATh Ha TMpPUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBATh TIPAHMILIBI TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUHN 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MU pelleHnn GU3NIECKUX 3a/1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHME MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus U TOJISIpU3alUs CBeTa, AMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsij, CUiIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mo, cuwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MepHoA W 4YacToTa KosieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TApMOHMYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJia JIMH3bI, IPU ONHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BEJTHUYUHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHUS W TPOIECCHI, MCIONb3Yyd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynbc (OTOHA, IMEPHOJ IMOoJypacnaja, SHEpPrus CBSI3M AaTOMHBIX siep, NPU ONMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUS U



€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SIBICHUS, UCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO W HApauIebHOTO  COCIMHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HMHAYKLIUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoakTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
o0jacT) NPUMEHUMOCTH;

OIpeNieNIATh HAIpaBieHUE BEKTOpa MHAYKIHMHW MarHUTHOIO IOJs MPOBOJAHUKA C TOKOM,
cuiibel Amnepa u cuibl JlopeHua;

CTPOUTh U OIMCHIBATH N300pakKeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajloM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX U KOCBEHHBIX HW3MEpPEHUH: 1mpu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, TPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOITYYEHHOW 3aBUCUMOCTHU
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEIOBAHMSI,

coOnronarh mnpaBuia O€30MacCHOrO TpyAa IMPU HPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YE€OHO-UCCIIETOBATENIbCKOM M TMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacuy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckol MOJENbI0, HCIOJIb3Ys
¢bu3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOMpATh (PU3MUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMYMHBI M (OpMYJbl, HEOOXOAUMBbIE s €€ pelleHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3UYeCcKOl BEIMUHHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENMPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHUS,

UCIIONIb30BaTh NPU PELIEHUH Y4eOHBIX 3a7ad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMM U TPeICTaBlIeHUs yueOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaINIo;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3inyaTh
yCIIOBHA UX 0€30M1aCHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

IPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCMOJb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HM IS
oOecrieyeHns O€30MAaCHOCTH MPH OOpAIIeHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUATBHBIX pOJIEH, TUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJleKBaTHO OLICHMBATh BKJIAJ KaXXJOI'0 M3 YYaCTHUKOB IpYyNIbl B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARLHAYE https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI 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
bubmuorexa [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK

' pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

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

4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bu6morexa LIOK
https://m.edsoo.ru/7f41c97c
Htoro no paznemny 7
Paznen 6 OBOBHIAIOHIEE TIOBTOPEHUE
Hroro no pazneny 4
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasosaTeanble
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunblie MeT(})I;[(I)I HO?I,)H:HI/iI 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

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

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

4 PaBHOMEpHOE ITPAMOIIMHEWHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

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

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/DKCHI/IC MaTepHHaHBHOﬁ TOYKH 10 1 Bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

[anunes. MHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



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

orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun

9 cymnepro3uiuu cuwi. Bropou 3akon Bu6mmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOU TOYKU

10 Tperuu 3akoH HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsiroreHus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast bubmmoreia LIOK

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

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoTUBIIEHUS ITPU bubnnoreka [JOK
JIBUKCHUH TeEJIA B )KUIKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoreka [JOK
Tesna. MoMmeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcioBus paBHOBECHUS TBEPIOTO TeJla
HMitynbsc MaTepUalbHON TOYKH,

15 CUCTEMBI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE MBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTO
nehOpMUPOBAHHOU MPY>KUHBI.
[ToTeHumanpHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboTHl HEMOTEHITMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTuu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PaCTSKCHUST PE3HHOBOTO KI'yTa)

KonTponbHas pabora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE ABUKEHUE.

Muddysus

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

22

XapaxkTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

24

Macca monekyn. KonuuectBo
BemlecTBa. [locrosuHas ABoraapo

TennoBoe paBHOBeCHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u €€ usmepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

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
MenaeneeBa-Knanelipona

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

28 «HccnenoBanue 3aBUCUMOCTH
MEXy MapaMeTpamMu COCTOSIHUS
pa3peKeHHOTr0 raza
H3omponecchl B UI€alIbHOM rase u bubnuorexa [JOK

29
uXx rpaduueckoe npecTaBIcHNue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKOU CUCTEMBI U

30 crocoObI e€ m3MeHeHus1. KonmuecTBo bubmuorexa [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa

31 Buasl Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.

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

33 [TepBbIil 3aKOH TEPMOTMHAMUKHU U bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon Bu6mmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevictBust u KI1/] bu6mmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOHEPTETHKU
O06o0maromuil ypok
38 «MOJIIeHKyJII;pHaZp ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KontponbHas paboTa 1o Teme
39 «MonpeKmepHI;g ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Wcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIbHAS
41 BIIQXKHOCTh BO3ayxa. HackllieHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucramnueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBOPI;SIB KpUCTAJLJIOB. }KTIfL[KHe bubmorexa HOK
https://m.edso00.ru/ffOc65f0
KpucTtayisl. COBpeMEHHEBIE
MaTepUaTbl
[MnaBneHue U KpUCTATUTH3AIIHSL. BuGmorexa LOK
43 VaenpHas TemnoTa IjaBICHUS.

Cyb6numarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
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bubmuorexa [JOK

44 vy §
PaBHEHHE TEIIIOBOTO baarca https://m.edsoo.ru/ff0c6820
9 G [
g | o e S
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsi0B
IT
o | e, e
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS dIEKTPUUYECKOTO 3apsia
B i« .3
47 Kynor, Tomcumni sncxrpmicormt BuGnotexa LIOK
y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nons. [puHnmn cynepnosuuuu bu6mmoreka [IOK
9JIEKTPUYUECKUX TTOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
" P260T211_[ c(:)m; 3ne$plc;zaz1:qecxoro Butmorexa LOK
I10JI4. TCHIIMAJI. HOCTb
H https://m.edsoo0.ru/ff0c6f00
MMOTEHIINAIOB
PO i BuGnotexa LIOK
P ’ https://m.edsoo0.ru/ff0c7018
,Z[I/ISJ'IGKTpI/ILIGCKaSI HpOHI/IHaeMOCTB
bubmuorexa [JOK
51 3 .K
IeTpoeMKocTs. Kornencarop https://m.edsoo.ru/ff0c7126
- SHCKTpOéMKOCT:I; IIJIOCKOTO Butmorexa LIOK
KOHJeHcaTopa. DHEPIU
OHACHCATOp °p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATopa
53 JlaGopaTtopHast pabota "M3mepenne

3JIEKTPOEMKOCTH KOHAEHcaTopa"



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
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https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
arnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma it
y4acTKa [enu

[TocnenoBarenpHOE, TapaLICIBLHOE,
CMEIIaHHOE COCANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMEeIanHoOTro
COEIMHEHUS PE3UCTOPOB)»

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJ1C uCcTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

0.5

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

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEPABIX METAJIIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DNEKTPUUECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX MTYYKOB



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

[TomynpoBoAHUKH, HX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJIUMOCTb. 1 bubmuorexa [JOK
CBomcTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DJEKTPUIECKUN TOK B PACTBOpax U

62 paciiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DJIEKTPOIUTHYCCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTPUIECKUN TOK B Ta3ax.
CamocTosTeTbHBIN U bubnuorexa [JOK

63 . 1
HECaMOCTOSITEIIbHBIA Pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JNIeKTpU4ecKuit TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»»
Pesepublii ypok. KonTpoiabHas

67 pa6oI;a o TZII\)/IC ’ 1 Bu6miorexa LIOK

https://m.edsoo.ru/ff0c8c56

"OnekTpoguHaMuka"

68 PesepBublit ypok. O600maromumii 1 bubnnorexka [JOK
ypok 1o Temam 10 kmacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pa3oBaTe/bHbIE
padoThI padoTshI pecypchl
ITocTossHHBIC MATHUTHI U UX
B3auMOJIelcTBHE. MarHUTHOE IIOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHUTHOM MHITYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarsuTHoO€e 1oJie TPOBOTHUKA C

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

3 MaFHII/:THOf")O noiﬂ KaTymKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

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

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuoreka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTPOMAarHUTHAS. WHTYKITHSL.

6 [ToTOK BEekTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH



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

AJNIEKTPOMATHUTHON UHAYKIIUU
®dapajes

JlaGopaTtopHnast pabota
«HccnenoBanue sSBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYhb

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

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

10

11

12

13

Ob6o6maromuit ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHast
WHTYKITS

KonrponbHas pabora no reme
«MaraurtHoe 1oie.
DJEeKTPOMarHUTHAS HHIYKIIUS

CBo06oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
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

neproja MajbIX KOJIeOaHH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenbHBIH KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHHUS B MJI€ATEHOM
KoJyie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOaTeTIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhb86

17

[IepeMeHHBIN TOK.

CuHyconaIbHBINM IEPEMEHHBIH TOK.

MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JEUCTBYIOIIIEE
3HAUEHUE CUJIbI TOKA Y HAIIPSKECHUSI

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

18

19

Tpanrcdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepeaay

bu6mmorexa [IOK
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

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynbsTypa ncnonp3zoBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOH
KU3HU
MexaHu4eckre BOJHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKOpPOCTBppaCHpOCTpa];){erIH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuIMHA BOJIHBL. [lomepeunblie u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIEeKTpPOMarHUTHBIC BOJIHBI, HX
23 CBoyfcha u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
3 https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3epKajie
28 [Ipenomnenue ceera. [lonHoe bubnuorexa [IOK



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

BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHBIA yToJl HOTHOTO
BHYTPEHHET0 OTPaKEeHHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
IIOKa3aTelsl IPEJIOMIIEHUS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHuit
B JIuH3€e. DOpMyJia TOHKOM JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota

«HccnenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

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

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

32

Hucnepcus ceeta. CII0OXKHBIN COCTaB
oenoro cBera. Llet. JJaboparopHas
pabora «Habmonenue nucrepcuu
CBETa

33

WNurepdepenuus ceeta. Judpaxmus
cBeta. [ludpaxnuonHas pemeéTka

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

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPOHUCTBA
U YCIIOBHSI X 0€3011acHOTO
IPUMEHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOUW MEXaHUKHU.
IToctynatel cnennaibHOU TEOPUHU
OTHOCHUTEIILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

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



https://m.edsoo.ru/ff0cd7f6
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

BPEMCHH U COKpAIICHUC NJINHBL

DHeprusi U UMITYJIbC
PEeAATUBUCTCKOU YacTulbl. CBSI3b

bubmuorexa [JOK

38
MacChl C SHEPTUCH U UMITYJIECOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K o O .
39 Ocromst cncnnanerofi reopunt Bubinorexa LIOK
H p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEJIBHOCTH)
40 ®otonbl. Dopmyia [1nanka. bubnuoreka [IOK
DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
o | e,
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | Smopam Sy
a ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
18 | Tobemens, Kerouos sestmac Bubmrorexa LIOK
sleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToreMeHT, POTONaTUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « 9JI€MEHTEI bubmuoreka [JOK
KBAHTOBOU OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



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
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynarsr bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u nornomnieHue GOToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Bunsl
CIIEKTPOB

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

49

50

51

52

53

54

BoaHoBEIe cBOMCTBA YacTHIl. BOJIHEI
ne bpouia. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3ITYyYCHUS

CaouicTBa anbda-, 6era-, ramma-
usnydeHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIM U MO3UTPOHHBIA
Oera-pacrnan. ['amMmma-u3inyyeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. AnepHbId
peakTop. [Ipobnembl, TepCeKTUBHI,
DKOJIOTUYECKHUE aCIIEKThI IAEPHOU
SHEPreTUKHU

SHCMGHTapHLIC YaCTHUIIEI. OTKpBITI/IC
MMO3UTpPOHA. Metoapl HaGJIIO)IeHI/IH u

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [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
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyHnaMeHTaIbHbIE
B3auMOJICUCTBUA. ENUHCTBO
(bU3UYIECKON KapTUHBI MUPaY

Bun 3se3n00r0 Heba. Co3Be3aus,
SIPKHE 3BE3/IbI, TIJIAHETHI, X
BuauMMoe ABmkeHue. CollHeUHas
cucTeMa

56

Connne. CoaHeuHass aKTUBHOCTb.
Ncrounuk sneprun ConHua 1 3B€311

57

3BE3b1, UX OCHOBHEIC
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIEA0BAaTEIbHOCTH. BHyTpeHHEE
ctpoenue 38€31. COBpeMeHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
sposronun CoJIHIIA U 3BE3]

58

Mineunsd [1yTe — Hama
lNanmakTtuka. [Tonoxenue n
nxenne CoiHia B [NamakTuke.
lNanmakTuku. YepHbIE ABIPHI B sIpax
raJIakKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

61

Hepemennsie mpoGiembl
aCTPOHOMMH

KonTtponbHas pabota «1eMeHTHI




ACTPOHOMMH U aCTPOPUIUKI»

62

O6o06maromuii ypok. Pons dhuzuku
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTHYSCKOM, COLMAIbHOM B
ITHYECKOH cepax AesaTeTbHOCTH
YyeJaoBeKa

63

64

65

66

67

O6o6matromuii ypok. Ponbs u mecto
(U3HUKHN 1 aCTPOHOMHFH B
COBPEMEHHOM Hay4YHOU KapTUHE
MUpa

O6o6maromuii ypok. Ponb
(bu3HYECKOM TeopuHr B
(hOopMUPOBAHHUH TIPEIICTABICHHIA O
¢u3nveckoil KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayUHBIX
IIPEACTABICHUI O IPUPOLE
PesepBHBI ypok. MarHuTHOE 1oJIe.
DNEKTPOMAarHuTHas MHIAYKIHS

PesepBnbiil ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnsrii ypok. KBantoBas (uszuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

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

OBIIEE KOJIMYECTBO YACOB I10

68
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YYEBHO-METOJNYECKOE OBECIIEHEHHME OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YVHEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon penakimuei
[TapdentpeBoii H.A., Akunonepnoe obmectBo «M3narensctBo «IIpocsemenue» ¢« dusuka, 11
kiacc/ Mskumes I'.JL., Byxosues b.b., Yapyrun B.M. non pegakuueii [lappentreBoit H.A.,
Axkmmoneproe obmiectBo «M3marensctBo «IIpocBemienne»

METOAMYECKUE MATEPUAJIBI JIJIS1 YUUTEJIA 1. Kabapaun O.®., Opaos B.A. Coopauk
HKCIEPUMEHTAIBHBIX 331aHUH U MIPAKTUYECKUX paboT no ¢usuke 9-11 kmaccsl - M.; AcTpens,
2005 2. Jlesutan E.I1. Acrponomusi. Yuebuuk nms 11 kimacca o01eo0pa3oBaTeIbHbIX
yupexenuit - M.; Ilpocsemenue, 2004 3. Mapon. A.E., Mapon E.A. ®u3uka. lunakruueckue
marepuanbl. 10 kiacc. 2- e uzn - M., [Ipoda,2005 4. Mapon A.E.,. Mapon E.A ®u3zuka.
Junaktuueckue matepuanisl. 11 kmace. 2-e u3n - M., Ipoda,2005 5. Mskumes I'.51., ByxoBies
b.b., Cotrckuit H.H. ®u3uka: Yuebnuk s 10 kinacca o6meodpazoBaTenbHbIX yupexaeHui: 17-
e uzl. - M.; [Ipocenienue, 2008 6. Msxkuiues I'.41., ByxoBues b.b., Hapyrun B.M. ®u3uka:
YueOnuk st 11 kiracca o6meoopazoBaTenbHbIX yupexkaenuit: 17 u3z. - M.; [IpocBemenue,
2008 7. [Ipaktukym mo ¢gusuke B cpenneit mkoine: Jnnakrnueckuii Matepuai: [log pen. Bypoa
B.A., Quka I0.U. - M.; [Ipocsenienue, 1987 8. I[IpakTukym no gpusuke B CpeiHEN MIKOJIE:
Junaxktuueckuit Matepuan noj pea. [lokposckoroA.A. - M.; [Ipocsenienue, 1982 9. PoimkeBuu
A.I1. Coopnuk 3a1a4 o ¢pusuke 10- 11 kmacesr: 8-e uzn. - M.; poda, 2004 10. Camoe nonHoe
U3/JaHMEe TUITOBBIX BAPHMAHTOB pealibHbIX 3a1anuii EI'D: ®dusuka/aBTt.-coct. A.B.bepkos, B.A.
I'puboB. M.:Actpens,2009 11. Coopuuk 3anau no ¢puzuke 10-11 knacesr: Coct. CrenaHosa
I'.H. 9-e u3x. - M.; [IpocBemenue, 2003 12. @uzndeckuil NpakTUKYM AJIs KJIACCOB C
yri1yOJeHHBIM U3ydeHueM pusuku: Junakrnyeckuit marepuan uist 9-11 knaccos: Ilog pen.
Huxka 10.U., Kabapauna O.®. - M.; [Ipocsemienue, 1993 13. @ponTanbHble 1a00paTOpHBIE
pabotsl o pusuke B 7-11 kmaccax obmeobpazoBaTenbHbIX yupexaenuil: [lox pea. byposa
B.A., Huxkudopona I'.I". - M.; IIpocBemienue, «YueOHas nuteparypar»,1996 14. [lobpun M. 4.
Actponomust —-MH.: Xapsecrt, 1998

OU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka LIOK https://lesson.academy-content.myschool.edu.ru/03/07 Tlopran Uudoypok
https://infourok.ru/ ITopran Yuu.py https://uchi.ru/ http://www.mon.gov.ru — opurmaabHbIi caiT
MunncTtepcTBa oOpa3oBanus U Hayku P® http://www.edu.ru — dpenepanbHbii moprat
«Poccuiickoe obpazosanue» http://www.school.edu.ru — poccuiickuit 001Ie00pa3zoBaTeTbHbIH
[TopTan http://www.ege.edu.ru — mopran HHGOPMAITHOHHOM O AEePKKH ExnHOrO0
rocyapcTBEHHOTo dk3ameHa http://www.fsu.edu.ru — gpenepanpHblii coBeT o yueOHUKaM
MOwuH P® http://www.ndce.ru — mopran yuebHoro kauromsnanus http://www.vestnik.edu.ru —
)ypHai Bectauk o6pazoBanus» http://www.school-collection.edu.ru — enunas kosutekuus

(G pOBEIX 00pa3oBaTeIbHBIX pecypcoB http://www.apkpro.ru — AkageMus OBBIICHHS
KBATH(UKAIMK U POGECCHOHATBHOM MEePErnoArOTOBKA PAOOTHUKOB 00pa30BaHUS
http://www.prosv.ru — caiit uzgarenasctsa «lIpocserenue» http://www.history.standart.edu.ru —
npeIMETHBIN caiT usgaarenberBa «IIpocsemenue» http://Www.prosv.-ipk.ru — uHCTUTYT
noBbIeHus kBannpukanuu M3narenscra «IIpocBernenune» http://www.internet-school.ru
http://www.1september.ru —uznatensctBo «IlepBoe centsiops» http://vvvvw.som.fio.ru — caiit



®deneparun MHTEpHET-00pa3oBanus, ceTeBoe 00beIMHEHNE MeTOAUCTOB hitp://www.it-n.ru —
poccuiickas BepcHsi MEKIyHapoIHOro npoekTa CeTh TBOPUECKUX yUUTENIEH
http://www.standart.edu.ru — rocyaapcTBeHHbIe 00pa30BaTeIbHBIC CTAHAAPTHI BTOPOTO
IIOKOJICHUA
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