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INOACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHSI Ha YpOBHE CpEIHEro oOmiero oopa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBarenbHOM mporpamMmebl, mpeacraBieHHblx B DPI'OC COO, a Ttakke ¢ y4erom
denepanbHOl paboueil MporpaMMbl BOCHUTAHHS W KOHIENIUU TpEnojiaBaHus y4eOHOTO
npeamera «®Puszmka» B 00pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoit  ®enepamnmu,
peann3yoImx OCHOBHBIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

Copnepxanne TporpaMMbl 1O (HU3MKE HANpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTuHBI Mupa oOydaromuxcs 10-11 kmaccoB npu oOydeHun ux (pusuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-ESATeIbHOCTHOrO noaxoa. Ilporpamma no ¢pusnke cCOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miuaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METAINPEeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBAET HEOOXOIUMOCTh DPEANTM3ALUU MEXKIPEIMETHBIX
CBs3e (PM3MKH C €CTeCTBEHHO-HAyYHBIMH Yy4eOHBIMU IpeaMeTaMu. B Hell ompepenstorcs
OCHOBHBIE IIeJIM U3Yy4eHHUs (U3UKH Ha YPOBHE CpeIHEro obuiero obpazoBaHus, MIIAHUPYEMbIC
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JMYHOCTHBIE, METalpeIMETHbIE, INpPEAMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma o Gpu3MKe BKIIOYACT:

e [JITAaHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3MKK Ha 06a30BOM YpOBHE, B TOM 4YHCIIE

IpeIMEeTHbIC PEe3yIbTAaThI M0 TOAaM 00YUYEeHHUS,;

e coziepkanue yueOHoro npeamera «Du3nkay mo rogaM o0ydeHHU .

®u3rkKa Kak Hayka o HauOoJiee oOLIMX 3aKOHAX MPHUPO/bI, BBICTYIAs B Ka4eCTBE y4EOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CHCTEMY 3HaHHMM 00 OKpY)KarolleM MHpE.
HlkonpHBI Kypc (U3MKH — CHCTEMOOOpPa3yIOIIMA JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MIPEIMETOB, TIOCKOJIBKY (PH3UYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUH, H3y4aeMbIX
XUMueH, o6uonoruel, pusnueckoir reorpagpueil nu actpoHomuei. Mcrnonb3oBaHHEe M aKTUBHOE
IpUMEHEHHEe (U3MUECKUX 3HAHWH OmIpelenseT XapakTep U pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEPreTUKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TOJYYEHHs] HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydueHrne puU3nKku BHOCUT OCHOBHOW BKJIaJ B
¢dbopMHpOBaHHE €CTECTBEHHO- HAY4YHOM KapTUHBI Mupa oOydarommxcs, B (OpMHpPOBAHUE
YMEHUI NPUMEHATh Hay4YHbII METO/] O3HAHMS ITPU BBIMOJIHEHUH UMH Y4eOHBIX HCCIIEI0OBAHUH.

B ocHoBy kypca pu3uku 1y1st ypOBHSI CPETHETO OOIIET0 00pa3oBaHUs MOJOXKEH DS UIEH,
KOTOpbIE MO’KHO pacCMaTpUBaTh KaK MPUHIIUIIBI €TOIOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTUYECKU 3aBEpPIIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BCeX pa3fiesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes eenepanusayuu. B cooTBETCTBUM C HEMl MaTepuan Kypca pU3suku oObeTUHEH BOKPYT
¢usznueckux Teopuil. Benymmm B Kypce sBusercs (QopMHpOBaHUE MPEICTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. E€ peanuzanus npemnonaraeT UCHOIb30BaHUE I'YMaHUTAPHOTO
noTeHIHana (U3NYeCKol HayKH, OCMBICIEHUE CBA3H PAa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBa,
a TaKk)kKe ¢ MHUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH U 3KOJIOTUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoi nanpaenennocmu. Kypc @usuku mnpeanosaraer 3HaAKOMCTBO C
IIUPOKUM KPYIrOM TEXHUYECKMX M TEXHOJIOTMYECKUX IIPUIIOKEHUM W3YYEHHBIX TEOPUH H
3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMSI JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX HKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYkKIeHUs Mpo0IeM pallioOHAIBHOTO IPUPOIOTIONB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.



Ctep)XHEBBIMU DJIEMEHTaMH Kypca (PM3MKM Ha YpPOBHE CpEaHEro oOIIero oOpa3oBaHUS
SBISIIOTCA  pU3MYecKue TeopuH ((HOpMHUPOBAHHWE MPEACTABICHHH O CTPYKTYpE MOCTPOCHUS
¢busnueckoil Teopuu, posiiv (YHIAMEHTAIBHBIX 3aKOHOB M TIPUHIUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPHUPOJE, TPAHHUIAX MPUMEHUMOCTH TEOPH, Ui ONHCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIECCOB).

CHCTEeMHO-IEITETLHOCTHBIN MOIX0/ B Kypce (DU3UKH Pean3yeTcs MPEXIe BCEro 3a CUYET
OpraHu3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonmxcs. s 6a30BOro ypoBHs Kypca
(U3UKN — 3TO UCIOJB30BAaHUE CHCTEMbI ()POHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
abopaTOpHBIX pabOT, KOTOphle B Mporpamme 1o (GHU3HKEe OOBEIMHEHBI B OOIIMHA CITMCOK
YUECHHYECKUX MPAKTUYECKHX paboT. BeigeneHne B yka3aHHOM TepedHe JTabopaTOpHBIX PadoT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBIIACTCS YYaCTHHKAMU 0Opa3oBaTEIbHOTO
mporecca UCXOs U3 0COOCHHOCTEH TUIAHMPOBAaHKS U OCHAIeHUs KabuHera gusuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJICHHE OOYYAIOUIMMHUCS YMEHHSMHU IPOBOJUTH KOCBCHHBIC H3MEpPEHUS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (U3UYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAEISI€TCsl pEHICHUIO pacu€THBIX U KayeCTBEHHBIX 3a1ad. [Ipu sTom
JUIsL pacY€THBIX 3aJ1a4 MPUOPUTETOM SIBIISIIOTCS 3a7au¥l C SIBHO 3aJ[aHHOW (U3NYECKOI MOJIEIbIO,
MO3BOJISIONINE TIPUMEHSTh U3YUCHHbBIC 3aKOHBI U

3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jieia Kypca, TaK U MHTETpUPYs 3HAHUS U3 Pa3HBIX Pa3/ieiioB.
JUis KauecTBEHHBIX 3a/ad HPUOPUTETOM SBISIOTCS 3aJaHUs Ha OOBSCHEHHE NPOTEKAaHUS
(U3NYECKNUX SBICHUN M MPOLIECCOB B OKPYKAIOUICH JKU3HHU, TPEOYIOIIHE BHIOOpA (PU3UIECKOIM
MOJIETH JIJIsl CUTYallMH PAKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepualbHO- TEXHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBIi ypOBEHb Kypca (H3UKHM Ha YPOBHE CpEIHEro
obmiero o0pa3oBaHUs OJDKEH M3YydaThCsl B YCIOBHUSX NMPEAMETHOrO KaOWHeTa (M3WKUA WIN B
YCIOBUAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYUYHOro IuKiIa. B kabunere
¢u3MKN JODKHO OBITh HEOOXOJMMOE J1abopaTopHOE O0OpYAOBaHHE ISl  BBITOJHEHMS
YKa3aHHBIX B MPOTrpaMMe MO (PU3UKE YUEHHYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALMOHHOE
obopynoBaHue.
JleMoHCTpallMOHHOE 000py/noBaHHe (HOPMUPYETCSs B COOTBETCTBUM C MPUHIMIIOM
MUHHMAJIBHON JIOCTATOYHOCTU U OOECHeUrBaeT MOCTAHOBKY MEPEUYHMCICHHBIX B IMpPOTrpaMMe Io
¢u3MKe KIIOYEBBIX JAEMOHCTpAalUN Uil HCCIENOBAaHUS H3Y4aeMbIX SBJIEHUH U IPOLECCOB,
SMIUPUYECKUX UPYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHUI.
JlaGopaTtopHOoe 00OpyAOBaHHE A YYEHHUUECKUX MPaKTHUECKUX paboT ¢dopmHpyercs B
BUJIE TEMaTHYECKHUX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JIBYX
oOyuatomuxcs. Temarnueckue KOMIUIEKTHI JIaDopaTOpHOro oOOOpYAOBaHUS JOJKHBI OBITH
MIOCTPOEHBI Ha KOMIUJIEKCHOM HCIOJIb30BaHUHM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IU(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU 1IeJIIMU U3y4eHUs (U3UKHU B 00111EM 00pa30BaHUU SBISIOTCS:
e hOopMUpOBaHME HHTEpeca M CTPEMJICHHs OOYYalOMMXCS K HAyYHOMY H3YYEHUIO
IPUPO/IbI, PA3BUTHE UX MHTEIIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTENH;

epa3BUTHE TPEACTABICHUH O HAayyHOM MeToJe TMO3HaHus U  (popMUpOBaHHE
MCCJIEI0BATEIBCKOTO OTHOILIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e hopmMHpoBaHNE HAYYHOI'O MHUPOBO33PEHMSI KaK pe3ysibTaTa M3Y4YE€HHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (PU3UKH;

e (hopMuUpoOBaHHE YMEHUN OOBSCHATH SBJICHUS C HCIIOJIb30BaHHEM (DPU3UYECKHX 3HAHUN U
HaYYHBIX JI0Ka3aTeJIbCTB;

e (hopMUpPOBaHHE INPEJICTABICHUN O PONM (PU3MKHU A Pa3BUTUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTHUII.



JlocTrokeHre ATHX IeNiell 00ecreYnBaeTCsl pelIeHuEM CICIYIOIUX 3aJad B IPOIecce
M3y4YeHUs Kypca (U3NKH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMs:

* IPUOOPETEHUE CUCTEMbI 3HaHWK 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAs MEXaHUKY, MOJICKYJSIPHYIO (PH3HUKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3HKY U DJIIEMEHTBI acTPO(PU3UKH;

e opmupoBaHNE yMEHHI TPUMEHSATH TEOPETUYECKHE 3HAHUA JUISI OOBSICHEHUS
(Gu3NYeCKUX SBJICHUH B MNPUPONE W JUISl TPUHATHS TPAKTHYSCKUX pEHICHUH B
TIOBCEIHEBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33]1a4 C SBHO 33JaHHON (PU3MUECKON MOJICIBIO,
3a1a4, IOJPa3yMEBAIOUIMX CaMOCTOSTENbHOE CO3/aHue (U3UYECKOH MOJeNH,
aJICKBaTHOM YCIIOBHSIM 3aJ1a4H;

e IOHMMaHWE (U3UYECKUX OCHOB M TPUHIMIIOB JCHCTBUS TEXHUYCCKHX YCTPOHCTB U
TEXHOJIOTUYIECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIIYIOCPEY;

® OBJIAJICHUE METOJIaMU CaMOCTOSITEIIPHOTO TUIAHUPOBAHUS WM TIPOBEACHHUS (PUIMUCCKUX
OKCIICPUMEHTOB, aHAM3a W  WHTEpnpeTanuu  HWHGOpMAmuMH,  OmpeAciIeHUs
JIOCTOBEPHOCTH IOJyYCHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHU JIJISl Pa3BUTHS YMEHUH IMPOEKTHO-UCCIEIOBATEIbCKON, TBOPUECKOM
JESTCIILHOCTH.

Ha w3yuenue ¢usuku (6a30BBI YpOBEHb) Ha YPOBHE CpETHETO 00Iero oOpa3oBaHUS
orBoautcs 136 gacos: B 10 kimacce — 68 uacoB (2 yaca B Hemeno), B 11 kiacce — 68 gacos (2
yaca B HEJICITIO).

[Tpemnaraemerii B mporpaMMe 1o GU3HKe NepeueHb 1a00paTOPHBIX U IPAKTHUECKUX PaboT
SBJIICTCS PEKOMCHJIOBAHHBIM, YYHUTENb JIEaeT BBIOOP IPOBEICHUS JTaO0OPATOPHBIX PAOOT |
OTIBITOB C YU4ETOM UHINBUIYAIBHBIX 0COOCHHOCTEH 00yUYarOIIUXCSl.

COJEPKAHUE OBYYEHUS

10 KJIACC

Paznen 1. ®u3znka u MeTOAbI HAYYHOI'0 O3HAHUS

®usnka — Hayka o mpupoge. HayuHele mMeTonpl MO3HAaHUSA OKpyKarowero mupa. Ponb
HKCIEPUMEHTA ¥ TEOPUH B MPOLIECCE MO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (PU3UKE.

MopnenupoBanue Qu3andeckux siBJIeHU U npoueccoB. Hayunele runoressl. dusznueckue
3aKOHBI U TeopuH. [ paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pone u mecrto ¢usuku B (OpMHUPOBAHMHM COBPEMEHHOM HAy4yHOM KapTHHBI MHpa, B
IIPAKTUYECKON JESITEIBHOCTH JIIOAEH.

Llemoncmpayuu

AHajorosble u 1uudpoBble  U3MEPUTENIbHBIE npuOOpbl,  KOMIBIOTEPHbIE
JTaTYUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe aBvkeHHEe. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBH)KEHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemernienue, CKOpoCTh (CpeAHssl CKOPOCTh, MIHOBEHHas CKOPOCTb) MU YCKOpEHHUE
MaTEpUaIbHOW TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KoOopAHHAT. ClI0)KEHHE NEpPEMEIEHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MPSMOJMHENHHOE JBMKeHue. ['paduku 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS, TyTH U NEPEMELICHUS] MaTepUAIIbHON TOYKU OT BPEMEHHU.

CBobogHOe majieHne. Y CKOpeHHe CBOOOTHOTO TaICHHMS.



KpuBonuneliHoe naBukeHue. JIBM)KEHHE MaTepUATIBHOM TOYKHA MO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTIIOBask CKOPOCTB, JIMHEMHAs CKOpoCTs. [lepuon u yacrora
oOpamienus. LlenTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CHUIOMETp, JIBH)KCHHE
CHaps0B, LICMIHbIE U PEMEHHBIE MEpeIayu.

Jlemoncmpayuu

Mopeinb cucTeMbl 0OTCUETA, WILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUKIBHKECHHUSL.

ITpeoOpa3oBaHue OBUKEHHMM C HCIIOJIB30BAHMEM IIPOCTHIX MexaHW3MoB. Ilanenue ten B

BO3/1yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBuxkeHus Tesa, OpOIIEHHOTO MO YIJIOM K FOPU30HTY UTOPU30HTAIBHO.

W3mepenue yckopeHus cBoOojmHoro maneHus. Hampasienue

CKOpPOCTH MpH  JABMXKEHHMM TI0  OKPYKHOCTH. Yuenuueckut

9KCnepumenm, 1abopamopHvie pabomol

N3ydeHne HepaBHOMEPHOTO JBHIKECHUS € LEIbIO ONPEACIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIGHHMS  MEXAYy — OYTSIMH,  NPOHACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHBIE PABHBIE NPOMEKYTKH BPEMEHH IMIPU PABHOYCKOPEHHOM JIBUKEHHH C
HAa4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

W3yuenue pABWMXKEHUs IIApUKa B BI3KOM JKHUIKOCTU. M3yueHue

JIBIDKCHHUS Tej1a, OPOIIEHHOTO ropu30HTANIbHO. Tema 2. /lunamuxa

[TpuHIMDO OTHOCHUTEJILHOCTH I'annies. ITepBbIii 3aKOH Hrrorona.
HNuepunanbHbie CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cwi. Bropoi 3akon HbroToHa miis
MarepuaibHON TOUKHU. TpeTuii 3akoH HproTOHA /1719 MaTepUaIbHbIX TOYEK.

3akoH BceMupHoTo Tsarotenus. Cuma tspkectd. [lepBas kocMudecKas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHwus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJbKEHUs U cuia TpeHus nokos. Kosddumuent tpenus. Cuna conpoTuBIeHUS
MpY IBUKEHUU TE€JIa B )KUJIKOCTHU WJIU Ta3e.

[ToctynarensHOe U BpamaTelbHOE IBUKEHHE aOCOTIOTHO TBEPIOTO TENA.

MOMEHT CuIbl OTHOCHUTENBHO OcH BpamieHusd. [lnedo cunbl. YciioBus paBHOBECHs
TBEPIOTO TeJA.

TexHHUecKrne YCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: MOAIINIHUKH, JIBUKECHHE
HWCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBrieHME MHEPUUH.

CpaBHeHME Macc B3aUMOJEWUCTBYIOIIMX  TeJl.

Bropoii 3akoH Herorona.

W3mepenne  cui.

CrnoxxeHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JehopMaIuu.

HeBecomocts. Bec Tenma mnpu yCKOPEHHOM TMOABEME U MAJCHUU.

CpaBHEHHE CUJI TPEHUS TTOKOS, KAYEHUS M CKOJIbKEHUS.

VcinoBusi  paBHOBecHus TBEpHoro Tena. Buael  paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwi V3ydeHue

JBUKEHHS OpyCKa MO HAKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U PE3UHOBOM
oOpasiie, OT ux aedopMaiuu.
HccnenoBanue ycinoBHid paBHOBECHSI TBEPAOTO TEJa, UMEIOIIETO OCh BPAIIICHHUSI.



Tema 3. 3aKoHbl cOXpaHeHUus 8 MexXaHUukKe

Nmitynbc MaTepuaabHOM TOYKH (TeJa), CHCTEMBl MaTepUaNIbHBIX TOYEeK. IMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCa Tella. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE IBUXKEHHUE.

Pabora cuiel. MOITHOCTE CUJIEL.

Kunernueckast sHeprus marepuanbHOil Toukd. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
SHEPIUH.

[ToTenmansHas sHeprus. [loTeHnManbpHas SHeprust ynpyro a1eopMUPOBAHHON MPYKHHBI.
[ToTennuanpHas SHEpTHs TeJla BOJW3HM MOBEPXHOCTH 3EMIIH.

[ToreHnManpHBIe W HEMOTEHIMAIBHBIE CHUIbl. CBsi3b PabOTHl HEMOTEHIMAIBHBIX CHI C
W3MEHEHUEM MEXaHUYECKOW SHEPTUHU CUCTEMBI TeJl. 3aKOH COXPaHCHHSI MEXaHUYECKOM SHEPTHUU.

VYrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEp, MPY>KUHHBIN
MHUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHMsS  HMILYJbCa.

PeakTuBHOE JBUKEHUE.

[lepexon MOTEHIIMANIBHON SHEPTUN B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3ydyeHue aOCOMIOTHO HEYHNPYroro yaapa C IOMOIIBI0 JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccrnenoBanue CBsA3W pabOTHl CHUJIBI C W3MEHEHHWEM MEXaHWUYECKOW DSHEPTUU Tejla Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyisipHas Gu3uKa U TEPMOIMHAMHUKA

Tema 1. Ocnogvt MoEKYNAPHO-KUHEMUYECKOT MeopuuU

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE OOOCHOBAHUE.
bpoynoBckoe aBwxkenue. [Juddys3us. Xapakrep ABMKEHHS U B3aUMOJEHCTBHS YaCTHUI]
BeliecTBa. Mojenu CTpPOEHMs Ta30B, XHJIKOCTeW W TBEPABIX Tel U OOBSICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenied. Macca u pasmepsl Mojekysl. KoanuecTBo BelllecTBa.
[TocTostnHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Lienbcus.

Mogenp uaeanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO- KHHETHYECKON Teopuu
uaeanbHOTO Taza. AOCONIOTHas TeMIlepaTypa Kak Mepa CpeaHed KHHETHYECKOW SHEepruu
TEIJIOBOTO JBWKEeHMs uactul rasa. lllkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MengeneeBa—Knaneiipona. 3akon JlaneroHa. M3omponecchl B UACAIBHOM Tas3e ¢
MTOCTOSTHHBIM KOJIMYECTBOM BemiecTBa. ['paduyeckoe mpeacTaBiIeHHe U30MPOIIECCOB: H30TEpPMa,
n30x0pa, n3obapa.

TexHUYEeCKHEe yCTPONCTBA U TPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapOMeETp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBalONIME JUCKPETHOE CTPOEHHE BElIeCTBa, dororpaduu
MOJIEKYJI OPTraHMYECKUX COEAUHEHUN.

Oneitel Mo  1uddy3un >KUAKOCTEH H Ta3oB.

Monens OpOYHOBCKOTO JTBUKEHHUSI.

Mognens onsita llITepHa.

OnLITHI, JIOKa3bIBAIOIINE CYIIIECTBOBaHUE MEXKMOJIEKYIIPHOTO
B3aMMO/ICHCTBUS.

Mogenb, wWUIOCTpUpYIOIIas NPUPOAY JaBICHUS ra3a Ha CTEHKUM cocyna. ONbIThL,

WJUTIOCTPUPYIOIIHE ypaBHEHHUE COCTOSIHUS HUICaIbHOTO rasa,



M30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
Ormpeznenienne Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE H3MEpPeHUH 00bEma
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.
HccenenoBanue 3aBUCMMOCTH MEX/Y IApaMeTpaMU COCTOSIHUS Pa3peKeHHOr 0
rasa.
Tema 2. OcHogbl mepmoOuHaMuKU
TepmoanHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEpMOJUHAMUYECKOU
CUCTeMbl U crocoObl e€ m3MeHeHus. KonnyecTBo TemnoTrsl U paboTa. BHyTpeHHSs 3Heprus
OJIHOATOMHOT'O HJ€albHOr0 rasa. Buael Teruionepenauu: TEMIONPOBOAHOCTh, KOHBEKIIMS,
W3JIyYCHHE. Y IelIbHAs TEINIOEMKOCTD BEIECTBA. KOIMYECTBO TEIIOTHI IPH TEIJIONEPEAAUE.
[TonsiTue 00 anmabatHOM mnpornecce. IlepBblii 3akoH TepMoauHamMuku. llpuMenenue
MEPBOTO 3aKOHA TEPMOJMHAMUKH K m3omporeccam. ['paduueckasuurepnperanus padoThl rasa.
Bropoit 3akon TepmoauHamuku. HeoOpatumocTh mporeccoB B mpupoje. TerioBble
MauHbl. [[pUHIUIBL 1eHCTBUS TEIJIOBBIX MAIIUH.
[IpeoOpa3oBanuss JHEPrUM B TEIUIOBBIX MammHAX. KoO3(p(UIMEHT TMOJIE3HOTO JeHCTBUS

terutoBord MamuHbl. L{ukn Kapuo u ero xoadduuumenT mone3noro AeWCTBUS. DKOJOTHUECKUE
pOOJIEMBI TEIII0IHEPT ETHKHU.

TexHnuueckue YCTpOHCTBA U TPAKTUYECKOE MIPUMEHEHHUE: JIBUTATEIIb
BHYTPEHHEr0 CropaHusi, ObITOBOW XOJOIUIbHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW SHEPrHMM Tela INPH COBEPLIICHHHM pabOTHI: BBUIET NMPOOKU W3
OYyTBUIKH TIOJl JEHCTBHEM C)KaTOr0 BO3JyXa, HarpeBaHwe >(upa B JATYHHOH TpyOKe MyTEM
TpeHUs (BUICOIEMOHCTPALIHS).

W3MmeHeHne BHYTpEHHEN SHEPrUM (TeMIepaTyphl) Tea pu Terionepeiaye.

OnbIT 0 aguabaTHOMY pacUIMPEHHIO BO3LyXa (OMBIT C BO3AYILIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOpaHUsl, peaKTUBHOTOABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

W3mepenue yaeIbHON TEIUIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanne u koHaeHcauus. Vcnapenume wu  kumenwe. AOCONMIOTHAS W
OTHOCHUTEJIbHAs BIAXKHOCTh Bo3/ayxa. HackleHHbIl nap. YaenbHas TemioTa napooOpa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS.

TBépnoe Teno. Kpucrannuueckue u amop@usie Teraa. AHU30TPONHS CBOMCTB KPUCTAJIOB.
XKunkue kpucramnel. CoBpeMeHHble Marepuaibl. I[lnaBneHue u kpucramnusanus. Y aelbHas
TeruioTa riasiaeHus. CyOiaumarus.

YpaBHeHUE TEMI0BOro GanaHca.

TexHuueckue ycTpoWCTBa M NPAKTHUECKOE NPHUMEHEHHE: THUIPOMETP U MCUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU  TOJIyYEHUS COBPEMEHHBIX MaTepuajlioB, B TOM  YHUCIE
HaHOMAaTepHaJlOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX APOB.

Kunenve mnpu NOHMKEHHOM JIaBJICHHH.

CrocoObI U3MEPEHUS BIAKHOCTH.

Habmionenne HarpeBaHus M IUIaBJIEHUS KPHUCTAJUIMYECKOTo BeulecTBa. JleMoHcTparus

KpHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3MepeHne OTHOCUTENIBHON BIIAXKHOCTH BO31yXa.



Pa3nen 4. DnekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpuzanusi Tell. JJEKTpUYecKuid 3apsi. JIBa Buga dSIEKTPUUYECKUX 3apsIOB.
[IpoBOAHMKH, AUBIEKTPUKH U TOJYIPOBOJHUKH. 3aKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsimoB.  3akoH  Kynona. ToueuHnslii  snexTpuueckuil  3aps.
Onektpruueckoe mnozne. Hanpsok€HHOCTh 3nexkTpudeckoro mnois. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX NoJel. JINHNKM HanpsHKEHHOCTU AJIEKTPUYECKOTO MOJIS.

Pabora cun osnexrpocraruueckoro mosig. llorenuman. Pa3sHocTh MOTEHIMANOB.
[IpoBOAHMKY U AUDIIEKTPUKHU B IIEKTPOCTATUUECKOM I0JI€. JusnexkTpudyeckas npoOHUIIaeMOCTb.

OnektpoéMmkoctb. Konpencarop. DneKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOPA.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHudyeckue yCTpOMCTBA U MPAKTUUYECKOE MNPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUUECKAs 3alllMTa, 3a3€MJICHUE AJICKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO M IPUHUMIT  JEHUCTBHUS  DIJIEKTPOMETpA.

BzaumopeiicTBre HaANEKTPU30BAHHBIX TEN.

OJIEKTpUYECKOE  TMOJ€  3apsHKEHHBIX  Tell

[IpoBoIHUKM B  3JIEKTPOCTATUYECKOM  IIOJIE.

DIEeKTpOCTaTUYECKas 3allUTa.

JMAIEKTPUKHU B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTh ANEKTPOEMKOCTH IUIOCKOTO  KOHJIeHcaTropa OT  IUIOLIAAH
IJIACTUH, PACCTOSIHUS MKy HUMU U TU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepenune 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii anexkmpuueckuii moxk. Toxu 6 paznuunvix cpedax

DIIeKTPUUECKUI TOK. YCIOBHUS  CYUIECTBOBaHHUS AIIEKTPAYECKOTO TOKA.
Ucrounnku Toka. Cuna Toka. [IocTOsSHHBIN TOK.

Hanpsixenue. 3akon Oma Jij1s1 yyacTKa LETH.

DIIEKTpUUYECKOE COIIPOTHUBIICHHUE. YeapHOE CONIPOTHUBJIEHUE BeIeCTBA.
[TocnenoBarenbHOE, TapaUIENIbHOE, CMEMIAHHOE COCIMHEHNE TPOBOTHUKOB.
Pabora JJIEKTPUUECKOTO TOKa. 3akoH Jxoyna—Jlenna. MountHocTh

AIEKTPUYECKOTO TOKA.

DIEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COMPOTHUBJICHUE UCTOYHUKA ToKa. 3akoH OMa Jist
TOJTHOM (3aMKHYTOM) JIeKTpuueckoi 1enu. KopoTkoe 3aMpIKaHUE.

DNeKTpOHHAs MIPOBOIMMOCTH TBEPBIX METaJIOB. 3aBUCUMOCTH
COTIPOTHUBIICHUS METAJIJIOB OT TemMmepaTypbl. CBEpXIIPOBOIUMOCTD.

DneKTpUYecKUi TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKH. CobcTBeHHas u [IpUMECHas IIPOBOAUMOCTD
MoJIynpoBoIHUKOB. CBolcTBa p—N-niepexoa. [lomynpoBoIHUKOBEIE TPUOOPHI.
DIIEKTPUYECKUI TOK B pacTBOpax U pacruaBax JJIEKTPOJIUTOB.

3J'ICKTpOJ'II/ITI/ILICCKa$I JUucconuanus. QHCKTp OJIN3.



DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MosHus.
[Ina3zma.

TexHuueckue YCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJBTMETP,
peocTaT, HCTOYHHUKHM TOKA, DJEKTPOHArpeBaTelbHbIE MPUOOPBI, 3IIEKTPOOCBETUTEIILHbIE
puOOpPHI, TEPMOMETP COIMPOTUBICHUS, BAKyyMHBIM TUOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN MO/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKA U HaIPSKEHUSI.

3aBUCHUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHHUE IIPOBOIHUKOB.

[Ipsmoe  u3MepeHHE 3JIEKTPOABHKYLIEH cunsl.  Kopotkoe 3aMBIKaHHUE
raJlbBAaHUYECKOr'0 3JIEMEHTA U OLIEHKA BHYTPEHHEIO COITPOTHUBIICHUS.

3aBUCUMOCTh ~ CONPOTHUBIIEHHMS  METANIOB  OT  TEMIIEpaTyphl.

[IpoBOIMMOCTB 31EKTPOJIUTOB.

HckpoBoii  paspsax M IPOBOJAMMOCTb  BO3AYyXa.

OaHOCTOPOHHSIS MPOBOJIMMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3yueHne cMEIaHHOTO COeIMHEHUS PE3UCTOPOB.

I/I3MepeHI/Ie BHGKTpOIIBI/DKYHICﬁ CHIJIBI HCTOYHHKA TOKa u €ro BHYTPCHHCTO
COITPOTUBJICHHA.

Hab6monenue snekrponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kimacce OCYHIECTBISETCS C Y4ETOM
COACPIKATCIIbHBIX MCEKIPEAMCTHBIX CBSI3EH C KypcaMnu MaTE€MaTuKH, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpaguu U TEXHOJIOTHH.

Mescnpeomemuvie nonsimus, CBA3aHHBIE C HM3YYEHHEM METOJIOB HAayYHOTO MO3HAHUS:
SBJICHHE, HAY4HbIM (akT, rumoresa, (usnueckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJEHHUE,
HKCIEPUMEHT, MOJCITUPOBAHNE, MO/IEITh, N3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TuHelHas QyHKIus, napaboia, runepoona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUYECKUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOC TPHUI'OHOMETPHYCCKOEC TOXIACCTBO, BECKTOPbI M HUX NPOCKOHWMH Ha OCH KOOPAHHAT,
CJIO’KE€HHE BEKTOPOB.

buonoeusn: Mexanuyeckoe ABMKEHHE B KUBOU mpupoje, 1uddysus, ocMOC, TeII000MEH
KUBBIX OPraHU3MOB (BHU[bI TEIUIONEPEIaUyH, TEIUIOBOE PABHOBECHE), FIEKTPUUECKUE SBJICHUS B
YKWBOW TIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEIECTBa, CTPOCHWE aTOMOB U MOJIEKYJI, MOJb BELIECTBa,
MOJISIpHAsi Macca, TEIJIOBble CBOMCTBAa TBEPABIX TeN, XHUIKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOWCTBA METAJIJIOB, JIEKTPOJIMTUIECKAS JUCCOIHAITNS, TATbBAHUKA.

l'eoepaghus: BnaxxHOCTb BO3yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JABIKEHHIA C MCIIOJIb30BAaHHEM MEXaHH3MOB, YUET TPEHUS B
TCEXHUKE, IMOAIIWITHUKHU, HWCIOJB30BAHUC 3daKOHA COXPAHCHHA HMITYJIbCa B TCXHHUKC (paKeTa,
BOJOMET M JIpyrue), JBUTATeNb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJOAUIIBHUK, KOHIUIIMOHEP, TEXHOJIIOTUH MOJIy4YeHHs] COBPEMEHHBIX MAaTE€pHUaIoB, B TOM YHUCIIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHMH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPUHTEp, DIEKTPOHArpPEeBaTEbHBIE MPHOOPHI,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, raIbBaHUKA.



11 KIIACC

Pa3nen 4. DnekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUSA

[locTostHHBIE MarHuThl. B3anmonelcTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruutHOM uHaAyKuu. [I[pyHIMNn cynepno3nuuy MarHuTHBIX MoJiel. JINHMU MarHUTHOM
uHaykuud. KapTuHa niuHUi MarHUTHOM MHAYKIIMU TOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JIMHMA MHAYKIIMM MAarHUTHOIO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzanmoaeiictBre MPOBOAHUKOB CTOKOM.

Cuita Amrniepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna JlopeHma, e€ MoAylb M HampabiieHHE. JIBU)KEHHE 3apsyKEeHHOM YacTUIbl B
OJIHOPO/JIHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue 3JIEKTPOMAarHUTHOM UHAYKIMHM. [IOTOK BeKTOpa MarHUTHOM MHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHOW MHAYKIMK Papajes.

BuxpeBoe anekTpuueckoe Moje. DJIEKTPOABMXKYLIas CUja WHAYKUUMU B IPOBOJAHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJJHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DIEKTPOIBHXKYIIAs CUJIa CAMOUHIYKILIUH.

OHeprusi MarHUTHOTO 1O KaTylIKU C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue ycTpoiicTBa M IPaKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MAarHUThI,
3JIEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS N1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE DJIEKTPOHHOTO IIy4YKa MArHUTHBIM mojeM. JIuHumn

WHIYKIUA MarHUTHOTO TOJISI.

B3auMopeiicTBue AByX MPOBOJHUKOB C TOKOM. Cuiia

Awmrepa.

HevictBue cuibl JIopeHla Ha MOHBI JIEKTPOJIUTA. SIBIICHUE

ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJIEKTPOJBIDKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO
MOTOKa.

SIBieHnE CaMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOIO IOJISL KaTYIIKU ¢ TOKOM.

Uccnenoanue nercTBus MOCTOSSHHOTO MarHUuTa Ha paMKy ¢ TOKoM. MccienoBanue siBIEHUS

ANEKTPOMATHUTHON UHIYKLIHUH.

Pa3nen 5. Koe6anust u BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHole Koneoanus

KonebarenbHass cucrema. CBoOOJHBIE MexaHM4Yeckue KosebaHus. ['apmoHMuUeckue
koneOanus. Ilepuon, uacrora, ammautyna u  (asa kosnebGanuil. IlpyXMHHBIT MasTHUK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Kojebanui. [IpeBpaieHue sHepruu
IIPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOIHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B HJICAITHLHOM
KoJe0aTenbHOM KOHType. AHaJIOrMsg MEXIy MEXaHMYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAIBHOM KOJIeOaTeIbHOM



KOHTYpE.

[IpencraBienue o 3aTyxaoomux KojeOaHUsIX. BeIHYKEHHbIE MEXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil Tok. CHHYCOMAATBHBIM NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTYIHOE U JEHCTBYIOLIEE 3HAYCHHUE CHIIbI TOKA U HAIIPSKCHMUS.

Tpancopmarop. I[IpousBoacTBo, nepepaya MW MOTPEOJIEHUE 3IEKTPHUUECKOW SHEPIUu.
OKOJIOTUYECKHE PUCKH IPU MPOU3BOACTBE 3JIEKTpodHEepruu. KynbTypa HCIOJIB30BaHUS
3JIEKTPOIHEPIUU B IOBCEAHEBHOMN KU3HHU.

TexHuueckne yCTpONCTBA M INPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOP IIEPEMEHHOI0 TOKA, IMHUU JIEKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTesbHOU CcUCTEeMBbI (MPYKUHHBII W
MaTEMaTHYECKU MAsITHUK).

Habmonenue 3artyxatounmx konebanuil. HccnenoBanue

CBOMCTB BBIHYKJICHHBIX KoJIeOaHuil. HaOironenue

pe30oHaHca.

CB00OOIHBIE HTIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuusiorpamMmel - (3aBUCMMOCTH  CHJIBI  TOKA M HANPsDKEHUS OT BPEMEHHU) JJIA
AJICKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mojienb TMHUA 3IEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOA MAJIBIX KOJIEOAHU Ipy3a HA HUTH OT JJUHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mNEpeMEHHOTO TOKA B LENM U3 TOCIEA0BATENIbHO COEIMHEHHBIX
KOHJIEHCATOpPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHunHble 60JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. [lepuoa. CkopocTs pacipocTpaHeHuUs
u panuHa BonHbl. [lomepeuHwple W mpomonbHBIE BONHBL HWMHTepdepeHuus u Audpaxius
MEXaHUYCCKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. YCJIOBHS HM3JIy4YeHHUs SJICKTPOMArHUTHBIX BOJH. B3ammuas
opueHrtauus BekTopoB E, B, V B snexktpomarHutHOM BoiHe. CBONCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXC€HHE, TMpeloMIIeHUe, Moisipusanus, Audpaknus, uHtepdeperius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 31EeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHuunel  paguocBsi3u W TeNeBUJEHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKaroUIel Cpeibl.

TexHU4YeCKHEe YCTPOMCTBA U TPAKTUYECKOE NMPUMEHEHHE: MY3BIKAJIbHBICE WHCTPYMEHTHI,
yIBTPa3BYKOBasi JMarHOCTHMKAa B TEXHUKE W MEIUIMHE, pajaap, paJluONpUEMHUK, TEIEBHU30p,
anTenHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpPaHEHUE MONEPEYHBIX U MPOIOILHBIX BOIH. Konebmtomieecs Teno

KaK MCTOYHHK 3BYKa.

HabGmionenue otpakeHuss M TpelIoOMIICHHs MeXaHW4yeckux BoJH. Habmionenue

uHTEephEepeHINN U TU(PPAKIUN MEXaHUIECKUX BOJIH.3BYKOBOH PE30HAHC.



HaGnronenue cBsI3W TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYIOM M YacTOTOM
KoJeOaHuH.

HccnenoBanne CBOICTB  3JEKTPOMAarHUTHBIX ~ BOJIH:  OTpPaK€HUE, IMPEIOMIICHUE,
noJsipusanus, 1Mppaxuus, HHTepPepeHIIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OTHOPOJHOMN Cpefie.
JIyd cBera. Toye4yHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHsI cBeTa. [locTpoeHue M300pakeHUil B IJIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3akOHBI TPEIOMIIEHUS CBeTa. AOCOJIOTHBI TOKa3aTelb
npenomiieHusi. IlomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEeHUS.

Hucnepcus cBeta. Cl0KHBIN cocTaB Oenoro ceera. [[Ber.

CoOuparomue W pacceuBarome JUH3bL. ToHKass nmH3a. DOKYCHOE pPacCTOSHUE U
ONTUYECKasl Cujla TOHKOM JnH3bI. [locTpoeHne n3obpaxeHuii B coOMparommx U paccenBarOInX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTH F€OMETPUYECKOUN ONTHUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOUYHUKH. Y CIOBHS
HaOJII0ICHUsT MAKCUMYMOB ¥ MHHHUMYMOB B MHTEP(PEPECHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus csera. J[udpakumonnas pemérka. YciaoBue HAOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB IIPU NaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHudecknue YCTpOWCTBA M IPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma, QoToarmapar,
MIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PPaKIIMOHHAS PEHIETKa,
HIOJIIPOU .

Jlemoncmpayuu

[TpstmonuHeiiHOE pacrnpoCcTpaHEHHE, OTpaXEHHE M TPEIOMIICHHE CBETa.
OnTrueckue npuOOpsI.

[TomtHOe BHyTpeHHEE OoTpakeHne. Monens cBetoBoaa. Mccnenosanue

CBOMCTB M300paKeHH B JIMH3aX.

Mopenu MHUKPOCKOIIA, TEJIECKOIIA.

HaGmonenne  unTepdepeHnmu  cBeTa.

HaGnronenue nudpakunu cera.

HabGmonenne nucnepcun cBera. [lomyuenue

CIIEKTpPA C IOMOILBIO TPU3MBI.

[Tonydenue cmekTpa ¢ mOMOIIbIO audpakinuoHHOW pemérku. Habmonenue

MOJISIPU3AIMU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

I/IBMepeHI/IC MoKasarciisl IMPCJIOMJICHUA  CTCKIIA. HccnenoBanue
CBOICTB H306pa)KeHHﬁ B JII/IH3aX.Ha6J'IIOIICHI/Ie AUCTICPCUU CBETA.

Paznen 6. OcHOBBI cieMAIbHOI TEOPUHM OTHOCUTEIbHOCTH
I'paHnIBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. I[locTynaTel crnenmualbHOW TEOpUU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOJYJIS CKOPOCTHM CB€Ta B BaKyyMe, IPUHLUII
OTHOCHUTENIBHOCTH DMHILTEIHA.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpAIllEHUE JJIUHBI.

OHeprus U UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPIUs MTOKOSI.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmul K6aHmo60I ONMUKU

®otonbl. ®opmyna [Inanka cBa3u sHeprun GOTOHA C €r0 YACTOTOH. DHEPrUs U UMITYIIHC
¢dotoHa.

OtkpeiTue u wuccienoBanue ¢oroddpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dborodrddekra. YpaBHenue DitnmreitHa s hotodddekra. «KpacHas rpanumay ¢orosrpdexra.

Hasnenne cBera. Omnbwitel II. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue  ycTpoilcTBa M IIPaKTUYECKOE IPUMEHEHHUE: ¢dboTodieMeHT,
¢doronaTuuk, coaHeyHas 0aTapesi, CBETOUO/.

Llemoncmpayuu

®otodpdekT Ha YCTAaHOBKE C I[IMHKOBOW IUIACTHHOM.

HccnenoBanue 3akoHOB BHelTHEToO GhoTodddekra.

Cseroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -yactui. [lnanerapHas
Mmojenb atoma. Iloctynarer bopa. M3nydenue u mornomieane (OTOHOB MPH TEPEXo/e aToMa C
OJIHOTO YypOBHSA »HEpruu Ha npyroil. Buasl cnexktpoB. CrekTp ypoBHEW 3HEpruud aToma
BOJOpOAA.

BousiHoBeie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayaln3M.

CHOHTaHHOE U BBIHYK/I€HHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaINu3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monenb OTIbITa Pesepdopna.

Omnpenenenye AIUHBI BOJIHBI Jla3epa.

HabGmronenue nuHeiyaTeix criekTpoB u3nydeHus.Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

Hab6mronenue nuHeyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CJIOXHOCTb  CTPOCHMS  sApa. OTtkpsiTHE
panuoaxktuBHOCTU. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa paloakTUBHOTO U3TY4EHUS.
CoiicTBa anb(a-, 6era-, ramma-uzinydeHus. BinusHue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTHE TIpOoTOHA M HelTpoHa. Hyknmonnas mozens siapa [eifzenOepra— VBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M3oromnsr.

Anbda-pacniaa. DJIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmnan. ['amma- uznydyeHue. 3aKoH
paZMoOaKTUBHOIO pacnaja.

OHeprus CBS3U HYKIOHOB B sape. fAnepHsie cuibl. [edext maccol sapa. SaepHbie

peakuuu. /leneHue u CUHTE3 Sa€Ep.

Snepubiii peaxktop. Tepmosnepuslii cuHte3. IIpobrembl M NEPCHEKTUBBI  sAEpHOU
JHEPreTUKU. JKOJIOTMUECKHUE aCIIEKTHI IIEPHON SJHEPTETUKH.

OnemeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.

Metoapl HaONIOJEHUS W PEruCTpalud dJeMEHTapHbIX vacTull. DyHIamMeHTalbHbIE

B3aumozeiicTBus. EauHCTBO (u3nmyeckoil KapTHHBI MHpa. TeXHHUYECKHEe YCTpoicTBa U

IIPAKTUYECKOE MIPUMEHEHHUE: JO3UMETP, KaMepa



BuiibcoHa, sinepHbIii peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
CuéTurK HOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol
HccnenoBanue TPEKOB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DjieMeHTHI aCTPOHOMUM M ACTPOPUIMKH

Oransl pa3BUTUS acTpoHOMUU. [IpuKiIagHOE M MUPOBO33pEHYECKOE 3HAUEHINEaCTPOHOMUM.

BI/II[ 3Bé3Z[HOI‘O HeOa. CO3B€3Z[I/IH, SAPKHUC 3Bé3,[[bl, IIJIaHCTHBI, UX BUJUMOC IBMIXKXCHUC.

CounHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk sHepruu CosHua u 3BE31. 3BE3ABI, HX
OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CHEKTpaJIbHBIH KJIACC — CBETHMMOCTBY». 3BE3JbI
IJIABHOW TIOCJIEZIOBATENIFHOCTU. 3aBHCHMOCTh «Macca — CBETHMOCTb» JUIS 3BE3J TJIAaBHOU
MOCJIeIOBAaTENbHOCTH. BHYTpeHHEE CTpoeHNEe

3B€311. COBpEMEHHbIE NIPE/ICTABICHUS O IPOUCXOXKICHUH U 3BOIMoUMK ConHUA U 3BE3M. DTambl
JKU3HU 3BE3I.

Mineunsiii [Tyte — Hama ["anaktuka. [lonoxenue u nemwxenne Connma B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuku v kBa3zapbl. YEpHBIE AbIPHI B S/Ipax rajakTHK.

Bcenennas. Pacumupenue Beenennoii. 3akon Xa60ma. Pazberanue rajmakTuk.
Teopus boneoro B3psiBa. PenukroBoe nsinydeHue.

Macmirabnass  cTtpykrypa  Bceenennoil.  MeraranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C HCIOIb30BAaHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpEZIeNICHUs TOJO0XKEHHUSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHoOro nmosymapus 1 sspkue 3BE31bl.

HaGnronenus B teneckon Jlynsl, nmiaaner, Mieutnoro [lyru.

O0o0maroniee NoBTOpeHne

Pony ¢u3uku ¥ acTpOHOMHUHM B HKOHOMHUYECKOH, TEXHOJOTHYECKOH, COIUAIBLHON W
THUYECKOM cdepax [eATeNbHOCTH YelIOBEeKa, POJdb MU MeCTO (U3UKM M acCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPA, pOib (QU3MUECKOM Teopun B (HOPMUPOBAHHH
IpEJCTaBICHUN 0 PU3NUECKON KapTUHE MUPa, MECTO (PU3MUECKON KapTHHBI MUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUpPO/IE.

Me:xnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHsS B 11 Kiacce ocCyIIeCTBIISETCS C y4ETOM
COJIEp’KaTENIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMu MaTeMaTHKH, OWOJOTHHM, XUMHH,
reorpaduy ¥ TEXHOJIOTHUH.

Medscnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAayYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIOJeHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIEb, U3MEPEHNE.

Mamemamuxa: pelnieHue CUCTEMbl YpaBHEHHMH, TPUTOHOMETpUYECKHe (DYHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOpAMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOJHBIE 3JIEMEHTApHBIX (YHKIIH,
MPU3HAKU [T0100UsI TPEYTOJILHUKOB, OIIpeIeJIeHHE TUIONIaIn IUIOCKUX GUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKMBOM mHpupoze, KojeOaTenbHbIE IBIDKEHUS B
KUBOW TPHUPOJIE, ONTUYECKUE SIBJICHUS B XKUBOW MpUpOJE, NEHCTBUE pPaJUALMM HA >KUBbBIE
OpraHHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaUIMYECKas CTPYKTypa TBEPABIX TeI,



MEXaHU3Mbl 00pa30BaHUsl KPUCTAIMYECKOW pEIETKH, CIEKTpalbHbIA aHanu3.l eoepagus:
MarHuTHBIE TOJIOCA 3eMIIM, 3aleXH MarHUTHBIX pPyA, (POTOChEMKA 3eMHOW IOBEPXHOCTH,
IIpesicKa3aHue 3eMJIETPSICEHUH.

Texnonoeus: MTMHUM DJIEKTPOIIEpeiay, TeHEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTellb,
UHIYKIIMOHHAS T[€4Yb, pajap, paJuoNpuEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-mneus,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTtapest.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA IMPOI'PAMMBbI Ino
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpeamera «®dusmkay Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUS
(6a30BBIl  ypoBEHb) JOJDKHO  OOECHeYHUTh JOCTH)KEHHE  CIEAYIOIIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JlugHOCTHBIE PE3yNbTaThl OCBOEHUS Y4eOHOro mpenmera «Dusmka» JOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYalONIUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
MO3UIMEel JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOIIMX TPAAULMUOHHBIM IEHHOCTSAM POCCHICKOr0  OOIIecTBa,
pacuIMpeHre KU3HEHHOTO OMbITa M OIbITA JEATEIHLHOCTH B IMPOIECCE pean3allid OCHOBHBIX
HarpaBJIEeHUH BOCIIUTATEIBHOM JACSITEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaanckoro BocnuTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOW MO3UIUU  OO0ydYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

MIPUHSTHE TPAAUIIMOHHBIX 00111e9eI0BEUeCKIX T'YMaHUCTHYECKUX u
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IESTENbHOCTh B HHTEpecax TIpa)KIaHCKOro OO0IIecTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIuy;

YyMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHU C UX
GYyHKIMSIMU 1 HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKOM NIEATETbHOCTH;

2) NAaTPUOTHIECCKOIO BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh poccuiickoi IPaKIaHCKON UJIEHTUYHOCTH,
MaTPUOTH3MA;
LIEHHOCTHOE OTHOIIEHHE K roCyapCTBEHHBIM CUMBOJIAM,  JIOCTHXKCHUSIM

POCCHUHCKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKU;
3) 1yXOBHO-HPaBCTBEHHOI0 BOCIIMTAHHS:
c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ATUYECKOI'O TIIOBEAEHUS; CIIOCOOHOCTD
OLICHMBATh CUTYALMIO0 Y IPUHMMATh OCO3HAHHBIE PELIEHUS,
OPUEHTHUPYICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHUCIE B
JIESITETbHOCTH YUYEHOTO;
OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOIO Oy1yIIEero;

4) 3cTeTH4ecKoro BOCIUTAHMS:
9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIKOYad 3CTCTUKY HAYYHOI'O TBOPYECTBA, ITPHUCYIICTO
(usnueckoii Hayke;

5) TpynoBoro BocnuTanus:

UHTEpEC K pa3ndHbIM chepaM TpoPecCHOHATHHON JEATEIFHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOM M TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccur U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIAHBbI;



TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO W CaMOOOpa30BaHUIO B 00sacTh (PU3UKH Ha
MPOTSKEHUH BCEU )KU3HH;

6) 3Ko0J0rHYeCcKOro BOCHHTAHNS:

c(OpMHPOBAHHOCTD HKOJIOTUYECKOM KyJIbTYpbl,  OCO3HaHUE  IJI00AIBHOrO
XapaKTepa 3KOJIOTUYECKUX MPOoOIIeM;

IUIAHUPOBAaHUE M OCYILECTBICHUE ACHCTBHH B OKPY)KAIOIIEH Cpeie Ha OCHOBE 3HAHUS
eJe yCTOWYNBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacuiMpeHre  OmbITa  JESATEIBHOCTH  JKOJIOTUYECKOMH HaNpaBJICHHOCTH Ha
OCHOBE MMEIOINXCS 3HAHUH 10 (QU3MKE;

7) HeHHOCTH HAYYHOIO MO3HAHMS:

C(OPMUPOBAHHOCTH ~MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HaHUE IIEHHOCTH HayYHOH JESITENIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YYEHHS (DU3UKU
OCYUIECTBIISATH MPOSKTHYIO U UCCIIEJOBATEIbCKYIO IESTEIbHOCTh HHUBUIAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIEe YHUBepcajbHble YyueOHble aeiictBusi ba3oBble
JOrnYecKue aeiicTBHA:

CaMOCTOSATEILHO dbopmynupoBaTh u aKTyaJIM3upPOBaTh po0semy,
paccMaTpuBaTth €€ BCECTOPOHHE;

ONpeAeNATh HENU ACATEIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUH HXIOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TOPOTUBOPEUMS B paccMaTpUBaEMbIX
(DU3HYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIAH  pEIICHHs MpoOJeMbl C  y4€TOM  aHalIM3a  UMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JAESITEIBHOCTb, OIIEHUBATh COOTBETCTBHE PE3YJbTATOB LETSM,
OIICHUBATh PUCKHU MOCIIEACTBUN ACATEIHHOCTH;

KOOPJIMHUPOBATH A BBIIOJHATE pabory B YCIOBHUAX peabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPH PEIIEHUH )KU3HEHHBIX MPOOIIEM.

ba3oBble Hcci1e10BaTEIbCKHIE TEHCTBHA.

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMU TOHATUSIMH M METOJaMH (PU3HUECKOU
HayKu;

BIIJICTh HaBBIKAMHU YYEOHO-MCCIIEAOBATEIbCKOM M MPOEKTHOM AESATEIHHOCTU B OOJACTH
(bU3HUKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TTOMCKY METOJIOB PELICHUs 3a/1a4
(U3MUYECKOTO COJIepKAHUS, MPUMEHEHUIO PA3IMYHBIXMETO/IOB ITO3HAHUS;

BIAJETh BUAAMH JESATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpPIpETalHH,
npeoOpa3oBaHWI0 W TMPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX CHUTYaIlMsAX, B TOM YHCJIE TPH
CO3/IaHUU Y4EOHBIX ITPOEKTOB B 001acTH (HDU3HKH;

BBISIBJISAITh IPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJlM3UPOBATh 3ajJlayy, BBIABUTATh
TUTIOTE3y €€ pEeIIeHUs, HaXOIUTh apPTyYMEHTHI IS JI0Ka3aTelbCTBA CBOMX YTBEP)KICHHI,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJI€ PEHICHUS 3aJauyd pe3yNibTaThbl, KPUTHUUECKH
OIICHUBATh WX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC 3aJaud B O0pa30BaTEIbHON NEATEIHHOCTH, B
TOM YHCJIE TIPU U3yYEHUHN (DU3UKH,

JaBaTh OIEHKY HOBBIM CHTYAIUsIM, OIIEHUBAThH MPUOOPETEHHBIH OIBIT;



YMETb NEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTUYECKYIO 00JIaCThKU3HEACATEIbHOCTH;

YMETb HMHTETPUPOBATH 3HAHUSA M3 PA3HBIX NPEIMETHBIX 00JIACTEH; BBIIBUIATh HOBBIE

UJied, MpeularaTh OPUrHHAIBHBIE TOJXOAbI M PELICHHUs; CTABUTh MPOOJIEMBl U 3a7auH,

JIOITYCKAIOIIUE aTbTEPHATUBHBIC PEIICHUSI.

Pabora c undopmanmeii:

BJIAJICTh HaBBIKAMU IOJy4eHUs MH(pOpMaruu (PU3NIECKOTO COJACPKAHUSA U3 MCTOYHHKOB
pasHbIX THIIOB, CaMOCTOSITEILHO OCYHIECTBIATh IIOUCK, aHAJIU3, CUCTEMAaTH3alUI0 U
MHTEpIpeTanuio nHOpMALUY PA3IUYHbIX BUI0B U (HOPM MpeACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

UCTIOJIB30BaTh CPEICTBA HMH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pelICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 33/a4 C COOJIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PECypcocOepekeH s, IPABOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIIMIOHHON 0€30I1aCHOCTH;

CO3/1aBaThb TEKCThl (PU3UYECKOTO COACpKAHUSA B Ppa3IMUHBIX Qopmarax ¢ Y4ETOM
HazHauyeHUs WHPOpPMALMKM W LEJNEeBOM  ayauTOpWH, BBIOMpas ONTHMAaIbHYIO (opmy
NIPEJCTABICHUS U BU3YyaTIU3aLUH.

KoMMyHnKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eliCTBUA:
OCYIIECTBIIATH OOLIEHHE Ha ypoKaxX (PU3UKU U BO BHE-YPOUHOH J€ATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYalluid U CMSIT9aTh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUAYAITBHON PabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)XJ0T0 WIEHAa KOJUIEKTUBA;

MPUHUMATh I1€IU COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBJIATH IUIAH JEUCTBUM, PACHPEACISTh POJIU C YYETOM
MHEHHMI YYaCTHUKOB, 00CYXJaTh Pe3yJbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa M KaKIOTO YYaCTHHKA KOMaHJbl B OOIIHMI pe3ynbTaT
M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLIEHWBATH HJAECH C TMO3UIWHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3JIUYHBIX CHUTYaLUsAX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, ObITH MHUIIHATHBHBIM.

PerynsiTuBHble  yHUBepca/ibHble  y4eOHble  JeilcTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBISITh IMO3HABATENBHYIO NEATEIBHOCTh B 00NacTH (U3MKU U
ACTPOHOMHUHU, BBISIBIATH MMPOOJIEMBI, CTABUTh U ()OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh ITUIAH PEIICHHUs] PACUYETHBIX M KA4eCTBEHHBIX 3ajad, TJIaH
BBITIOTHEHUST TPAKTHYECKOH paboThl C Y4ETOM UMEIONIUXCA PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTECHUI;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;
pacIMpsaTh paMKH y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX TPEINOYTCHHM; JeNaTh
OCO3HAHHBII BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEIICHHE; OLIEHUBATh
MPUOOPETEHHBIN OIBIT;
Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSIBJICHUIO JPYIUIIMA B 00JacTH (HUBUKH,
TTOCTOSTHHO TTOBBIIIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIM YPOBEHb.



CﬂMOKOHTpOJ’Ib, IMOLMOHAIbHBIA HHTEJIEKT:
AaBaTb OLCHKY HOBBIM CHUTYyalHsAM, BHOCHUTL KOPPCKTUBLI B JACATCIBHOCTb, OLCHUBATH
COOTBETCTBHUEC PE3YJILTATOB LICIIAM;
BJIaJACTh HaBbIKaMH [MO3HaBaTEILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHus COBCPIIACMBIX I[CﬁCTBPIfI
1 MBICIIUTCIIBHBIX IIPOUECCOB, UX PE3YJIHLTATOB HOCHOBaHHﬁ;

UCTIOJIb30BaTh NPUEMBI pe(ICKCHH ISl OLEHKH CUTYallud, BHIOOpPAa BEPHOTOPEIICHUS;

YMEThb OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHHUMATH PEUICHHS MO0 UXCHUKEHUIO;

OpUHUMATh ~ MOTHUBBI M apryMEHThl  JPYrMX T[pH aHajiu3e  pe3yJbTaToB
NESITENIbHOCTH;

MPUHUMATH ceOs, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA,

OPUHUMATh  MOTHUBBI M AapryMEHThl  JpPYrMX IpU aHaIM3E€  PE3yJbTaToB
NesITeNIbHOCTH;

NPU3HABATh CBOE MPABO M MPABO JPYTUX Ha OIIHNOKH.

B mpouecce mocTuKeHUS! THUUHOCTHBIX PE3YJNbTaTOB OCBOCHHUS MPOTpaMMbl MO (U3HUKE
JUIsL  ypOBHA CpenHero oOmero oOpa3oBaHMsi y  OOYYarOIIMXCS  COBEPIICHCTBYETCS
SMOLIMOHANIBHBIN UHTEJUIEKT, IIPEAIoaraloniicpOpMIUpOBaHHOCTD:

CaMOCO3HAaHUSI, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE IMOIIMOHAIEHOE COCTOSHUE,
BUJICTh HAMPABJICHUS PAa3BUTHUS COOCTBEHHOI SMOIIMOHATIBHOMU chepbl, ObITh YBEPEHHBIM B cele;

CaMOperyJIupOBaHus, BKJIIOYAIOLIETO CaMOKOHTpOJIb, yYMEHHE [PUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIHOCOOHOCTh aJanTHUPOBATHCA K SMOIMOHATHHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTH)KEHUIO IIEJId U YCIEXY,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEHH;

SMIATHH, BKJIIOYAIOIIEH CIMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBATh €TI0 PU OCYILECTBIEHUH OOILIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHMIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIHUX CIOCOOHOCTH BBICTpaMBaTh OTHOILEHUS C IPYTUMHU
JIIOJIbMU, 3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATHBI

K koniy o6yuenust B 10 Kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Y O0yUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTO (PU3UKHU B (HOPMUPOBAHHM COBPEMEHHON
Hay4YHOW KAapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHHWKHM M TEXHOJIOTUH, B MPAKTUYECKON
eATEIILHOCTH JIFOJICH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YYEHHbIX (PU3NYECKUX MOJENel: MaTephalibHas
TOYKa, MHEepUUalbHAs CHCTeMa OTCu€ra, aOCOIIOTHO TBEPIOE TENO0, WACATbHBIA ras, MOAEIn
CTPOEHMSI Ta30B, )KUJIKOCTEH M TBEPIBIX TEJ, TOYEUHBIM 3JEKTPUUYECKUN 3aps] NMpU PELICHUU
¢bu3nyeckux 3aaay;

pacno3HaBath (pU3MUECKHE SBICHUS (TIPOILECCH) M OOBSCHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKONM TEOpUM CTPOEHHUS BEIIECTBA U DJIECKTPOAMHAMUKH:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE MABI)KEHHE, CBOOOJHOE TMajJieHue Tell,
JMBIDKEHUE T1I0 OKPYKHOCTH, HWHEPIUs, B3auMojaecTBue Tten, nuddys3us, OpOyHOBCKOE
JBIDKEHUE, CTPOEHHUE >KHIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00BhEMa TeNl MpH HarpeBaHUH
(oxJtaXkAeHun), TeIIOBOE paBHOBECHE, CTIApEeHUE, KOHICHCAIUS, TUIaBIIEHUE, KPUCTAIUTU3AIIHS,
KHUIIEHHE, BIIAXXHOCTh BO3/lyXa, TMOBBIIICHUE JTABJICHUS raza MPU €ro HarpeBaHUH B 3aKPHITOM
coCyJle, CBs3b MEXAY MapaMeTpaMu COCTOSIHUSI Tra3a B M30MpPOLIECCax, JJIEKTpHU3alus Ted,
B3aUMO/ICHCTBHE 3apsJIOB;

OTHCHIBATh MEXAaHWUYECKOE IBMIKEHHE, UCTOIb3ys (PU3MYECKHe BEIMYMHBI: KOOPIWHATA,



IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMITYJIbC TeNa, KMHETHYECKas
SHEprus, NOTEHLMAJIbHAs DSHEPrHs, MEXaHWdeckas paboTa, MEXaHHWYecKas MOILHOCTb; IpH
ONMCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUN CMBICT HCIOJB3YeMbIX BEIHYMH, HX
0003HAYCHHS U EMHUIIBI, HAXOJUTb (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIINYHHY
C IPYTrUMH BEJIMYUHAMY;

ONMCHIBATh M3YYECHHBIC TEILUIOBBIE CBOMCTBA TE€JN M TEIJIOBBIC SBIECHUS, HUCIOJIb3Ys
¢usnyeckue BEIWYMHBL: JaBICHHE Tra3a, TEeMIepaTypa, CpPeIHssl KUHETWYecKas SHEPrHs
XaOTUYECKOTO JIBHKEHMsSI MOJEKYJ, CpPEJHEKBaApaTH4yHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS »Heprus, pabora rasza, Ko3()(UUUEHT MONEe3HOro AEHCTBHS TEMJIOBOIO
JIBUTATENS; IPY ONMCAHUH MPABHIIBHO TPAKTOBATH (PU3MUECKUI CMBICT UCIIONb3YEMBIX BEJTUYHH,
ux O00O3HAueHHWs] W EIUHHIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIONINE TAHHYIO (PU3HUUECKYIO
BEJIMYHHY C IPYTUMU BEJIUYHHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA M JJICKTPUUYECKUE SIBICHHUS
(porieccel), UCTIONB3ysl (U3NIECKUE BEITMUMHBL: AJIEKTPHUSCKUI 3apsij, AIIEKTPHUECKOE TOJIe,
HanpspKEHHOCTh  1OJIS, IMOTEHLMAJ, pPa3sHOCTh MOTEHUUAIOB; IPU ONHWCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYMH, HUX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUYMHY C JPYTUMH BEJIMYUHAMM;

aHaM3UpOBaTh (pU3MUECKHE MPOLECChl U SBJICHUS, UCIOIb3ys (DU3MUYECKHE 3aKOHBI U
IIPUHLUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3axonsl HeroTOHA, 3aKO0H COXpaHEHMS
MEXaHUUYECKON 3HEPIUH, 3aKOH COXPAaHEHUS UMILYJIbCa, IPUHLIMII CYNIEPIO3ULUN CUJI, TIPUHIIUIL
PaBHONPABUS MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Aa30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ a0COJNIOTHOH TeMIlepaTypoi, MepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHHS
JIEKTPUYECKOTO 3apsiaa, 3aKkoH KyioHa, Ipu 3TOM pa3ianydaTrh CIOBECHYIO

(OpMyIIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE M YCIOBUSA (TpaHUIlbL, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHYECKHUX YCTPOUCTB;
pa3nuyarh yciaoBUs MX O€30MaCHOTO MCIIOIb30BaHUs B TOBCEJHEBHOM JKU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI 110 MCCIEOBAHUIO0 (U3MYECKUX SBICHUA M IPOLECCOB C
WCTIOJB30BAHMEM TIPSIMBIX M  KOCBEHHBIX HM3MEpPEHHMH, TpH ITOM  (HOpMyIUpOBaTh
npobieMy/3ajady ¥ TUIOTE3y Y4YeOHOro  OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEUIOKEHHOTO 000PYA0BaHUSs, TPOBOJIUTE OMBIT M (POPMYIMPOBATH BEIBOJIBI,

OCYIIECTBIISATh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEJIUYMH, TPH 3TOM
BBIOMPATh ONTHUMAIBHBIA CHOCO0 HM3MEPEHHUS M HCIIOJIB30BaTh HM3BECTHBIE METOJIBI OICHKH
MIOIPEIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (GU3MYECKUMU BEUYMHAMHU C HCIHOJIb30BAaHUEM
NpSMBIX HW3MEPEeHWH, TMPH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (QHKCHPOBATH pPE3yIbTATHI
MOJTYYCHHOM 3aBUCHMOCTH (PM3MYECKHX BEIWYMH B BHJE TAOJUI M TPa(UKOB, JeTaTh BHIBOIBI
0 pe3yabTaTaM UCCIIeI0BaHUS;

coOuoiaTh IMpaBuia O€30MacHOro Tpyla NpU NPOBEACHUM HCCIEIOBaHMA B paMmKax
y4eOHOTO OJKCIIEPHUMEHTa, YYeOHO-MCCIEeNOBATENbCKOH W TPOCKTHOW JEATENBHOCTH C
WCTIOJIH30BAaHUEM H3MEPHUTEIBHBIX YCTPOICTB U TAOOPaTOPHOTO 000PYIOBAHNUS;

pemiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
(du3nuecKkre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4 BRIOMPATh (U3NUIECKYIO
MOJIeNIb, BBIICIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOIMMBIE ISl €€ pelIeHHS,
MIPOBOJIUTH PACUYETHI M OIIEHUBATh PEATFHOCTH TIOJIYYEHHOTO 3HAYCHUST (PU3NIECKOI BETTMUNHBL,

peliaTh KauyeCTBEHHBIC 3a/layM: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUHMBYIO IIETIOYKY
paccyXIeHHi ¢ OOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh npu pelieHun y4eOHBIX 3a1a4 COBpPEMEHHBIE



MH(OPMALIMOHHBIE TEXHOJOTMHM JJIs [OMCKA, CTPYKTYpUPOBAaHHUSA, MHTEPHpETaluu |
MpescTaBieHus] y4eOHOM M Hay4YHO-TOMYJSIpHOM HH(OpManuu, MOJYyYEHHOW W3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH TOTy4aeMylr HH(POPMAIUIO; MPUBOJUTH MPUMEPHI
BKJIaJ]a POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, 00BsICHEHUE
MIPOLIECCOB OKpYXKalolllero MHUpa, B pa3BUTHE
TEXHHUKH U TEXHOJIOTHM;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HaHUS 1O (U3MKE B TOBCEAHEBHOW JKHU3HM JUIS
obecrieueHrst 0€30MaCHOCTH MPU OOpaIEHUH ¢ MPUOOPAMU U TEXHUUYECKHUMH

YCTPOHCTBaMH, JJIsi COXPAHEHUS 3/I0POBbsSI U COONIOEHUSI HOPM HKOJIOTHYECKOTO TOBEACHUS B
OKpY>Karolleu cpeje;

paboTaTh B IpyMIe C BHIMOIHEHUEM PAa3IUMYHBIX COLUATBHBIX POJICH, NIAaHUPOBATh paboTy
TpyNNbl, palUOHAJIbHO pacHpeneNsTh OOS3aHHOCTH U  IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYyalMsX, aJ€KBAaTHO OLEHUBAaTh BKJIAJ KaXJOrO0 W3 YYACTHHUKOB IPYIIIbI B
pelIeHre paccMaTpUBaeMOl MPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpPUMEpPaX PoJib U MecTO (GU3UKH B (DOPMUPOBAHHH COBPEMEHHOU
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
NesITeNIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U € IMHCTBO(U3HUECKON KapTUHBI MHUPA;

VUUTHIBATh TPAHULBI MPUMEHEHHUS HW3YYCHHBIX (U3MYECKUX MOJENe: TOYeUHBIN
ANEKTPUYECKUIN 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHHUK CBETa, SJEpPHAas MOJENb aToMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO Si/ipa MPH peleHn: GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (TMpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKH: 3JEKTpUYECcKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHMTHOE JEHCTBHUS TOKa, B3aUMOJAECHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKIMS, JACWCTBME MAarHUTHOTO MOJs Ha MPOBOJHUK C TOKOM U JABIDKYIIMICS 3aps,
3JIEKTPOMArHUTHBIE KOJIEOAHUs U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPaKEHUE,
npejgomiieHue, uHTepdepeHuus, audpakiuus M MOAApU3alUs CBeTa, JHUCIEpPCUs CBeTa,
dbotoanexkrpuuecknii 3¢pdext (Ppororddexr), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/ia, ECTECTBEHHAsl U UCKYCCTBEHHAsI paAOAKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBONCTBAa BEIIECTBA (AJIEKTPUUYECKUE, MArHUTHbIE, ONTHYECKUE,
JIEKTPUUECKYI0 MPOBOJUMOCTb PA3JIMYHBIX CPE) U DJIEKTPOMATHUTHBIEC SIBIEHUS (IIPOLIECCHI),
UCHONB3Yysl (U3MYECKHE BEIUYMHBL: JJIEKTPUYECKUM 3aps], CHJla TOKa, JJIEKTPUUYECKOe
HaIpspKEHUE, JIEKTPUUECKOe COMPOTUBIIEHNE, PA3HOCTh MTOTEHIIMAJIOB, AJIEKTPOABIKYILAs CUJa,
paboTa Toka, MHIYKIMS MarHUTHOTO Mojs, cuia Awmmepa, cuia JlopeHIla, MHIYKTUBHOCTb
KaTyILIKH, SHEPrHsl 3JIEKTPUUYECKOr0 M MarHUTHOTO IOJied, Mepuoa M yacToTa KosieOaHud B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B IMPOIECCe TapPMOHUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKycHOE pacCTOSIHHE W ONTHYECKas Cujia JIMH3bL, MPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMBbIX BEIMYMH, MX OOO3HAYEHHUS W EIAUHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTMMHU BEIIMYMHAMU;

ONKCHIBaTh M3yYEHHBbIE KBAHTOBbIE SIBJIIEHUS M TMPOLIECCHI, HUCHONB3YS (U3NUYECKUE
BEJIMYUHBL: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTAa CBETA, DHEPIUS M
uMnynbe (OTOHA, MEPHUOJ IoJlypaclajga, SHEpPrus CBSI3M ATOMHBIX sJep, NPH OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUNA CMBICT HCHOJb3YyEeMBIX BEIMYMH, MX OO0O3HAuYeHUS |
€IMHUILIbI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAaU€HNE (PU3UYECKON BETMUMHBL;

AHAIN3UPOBATh (U3NYECKUE TMPOILECCHl U SBJIEHUS, HCIOJB3Ys (U3NYECKUE 3aKOHBI U
OPUHOMIBL 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W MApajUIe]IbHOTO  COCIMHEHUS
IIPOBOJHUKOB, 3aKoH J[xoyns—JIeHma, 3akOH DJIIEKTPOMAarHUTHOM HMHIYKLHH, 3aKOH



MPSIMOJIMHEIHOTO PACIpPOCTPAHEHUsI CBETa, 3aKOHBI OTPAKEHHS CBETAa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHWe OuWHmTEHHA I (orodddekTa, 3aKOH COXPAHEHUS HHEPTUHU, 3aKOH
COXpaHEHHS HWMITYJbCA, 3aKOH COXPAaHEHHs OHIIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEHUS
MaccoBOr0 4YHcia, MOCTyiaTrhl bopa, 3akOH paJMOaKTHBHOTO paclaaa, MpU 3TOM pPa3indyaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIpaXEHUE U YCJIOBHS (TpaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTpe/IeNIATh HAMpaBICHUE BEKTOpAa MHAYKIIMM MArHUTHOTO MOJIs MPOBOJHHUKA C TOKOM,
cuibl AMriepa u cwiibl JIopeHna;

CTPOUTH U OMUCHIBATH N300paxKeHHe, CO3aBaeMOe IIIOCKUM 3epKajloM, TOHKOM JTMH30M;

BBITIOJHATh JKCIEPUMEHTBI IO HCCIICIOBAHUIO (DM3MUECKUX SBICHHA W TIPOIECCOB C
UCIOJIb30BAHUEM  TPSIMBIX U KOCBEHHBIX HM3MEPEHMi: TpH 3TOM  (OpMyIHpoBaTh
npobieMy/3ajauy W TUIOTE3y Y4eOHOro  OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEIJI0KEHHOTO0 000PYA0BaHUSI, TPOBOJUTH ONBIT U (POPMYJIUPOBATH BHIBObI;

OCYIIECTBIISATh TPSMBIC W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH STOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO HM3MEpPEeHHs] M MCIOJIb30BaTh H3BECTHBIE METOIBI OLEHKU
MOTPEIIHOCTEH U3MEpPEHU;

UCCIICIOBATh 3aBUCUMOCTH  (U3MYECKUX BEIMYMH C  HUCIOJB30BAaHUEM  IPSIMBIX
WU3MEpEHUIl: MPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH PE3yNbTAThl MOTYyYECHHOU
3aBUCHUMOCTH (H3UYECKMX BEIMYMH B BHAE TalOaul u TrpaduKoB, AenaTh BBIBOABI IO
pe3yabpTaTaM HCCIeIOBaHHUS;

coOmoaTh TpaBmia O€30MacHOrO Tpyla NPU TPOBEICHHHM HCCIESIOBAaHHA B paMKax
y4eOHOro 9JKCIEepUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM M  TPOEKTHOM JESATENbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYI0BAHMUS;

pemiath pacuéTHBIC 3aJa4yu C SBHO 33JaHHON (DM3WYECKOH MOJIENbI0, WCIIOIb3Ys
(u3HUYecKre 3aKOHBI M MIPUHITUIIHI, HA OCHOBE aHAJN3a YCIIOBUS 3aJ1a4H

BBIOMpATh (UBNYECKYIO MOJIEINb, BBIICTATh (U3NYECKUE BEIUYMHBI U (HOPMYIIBI, HEOOXOAUMbIE
JUIsi €€ pelieHusi, MPOBOAWTH pPacdy€Thl U OICHUBATh PEATbHOCTHh IOJYYEHHOTO 3HAYCHUS
(hbU3UYECKON BEITUUYHHBI,

pelniarb KauyeCTBEHHbIE 3a/1aud: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUMBYIO LIETIOUKY
pacCyXJIeHUI ¢ OMOpO Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS;

WCIIOJIH30BaTh npu perieHnu y4eOHBIX 3a/1a4 COBPEMEHHBIE
WH()OpPMALIMOHHBIE TEXHOJOTHMH [N TOHWCKAa, CTPYKTYpUPOBAaHUS, WHTEPIpETallUh U
Mpe/ICTaBICHUs] Y4eOHOM W HAyYHO-TIOMYNIAPHOW WHGOpMALMU, MOIYYEHHONW W3 pa3IUYHbIX
HWCTOYHUKOB, KPUTHYECKH  aHAJIMU3UPOBATh  MOJy4aemMyr0  HHPOpMAIHNIO;  OOBSCHATH

MPUHIUIIBL  IEWCTBUSMAIIINH, pudopoB U TEXHUYECKHX

YCTPOMCTB, pa3NnyaTh YCIOBHUS UX OE€30MAaCHOTO MCIOIB30BaHHUs B MMOBCEIHEBHON
KU3HH;

MPUBOANTH TIPUMEPHI BKJIaJla POCCHUCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TTPOIIECCOB OKPYKAIOIIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHWE 3HAHUS 10 (U3WKE B TOBCEAHEBHOW JKU3HHM JUIS
obecrnieueHrss 0€30MacHOCTH MPH OOpaIlleHuU ¢ MpuOOpaMu U TEXHUYECKHMMH YCTPOHCTBaMH,
JUISL COXPaHEHMsI 3/I0pOBbS U COOJIIOJIEHUS HOPM SKOJOTMYECKOIro MOBEACHUS B OKpY)Karolen
cpene;

paboTaTh B IpyMIe C BHIMOIHEHUEM Pa3UYHBIX COIMATBHBIX POJICH, TNIAaHUPOBATh paboTy
TPYNNbl, palMOHAIBHO paclpenesaTh OO0sI3aHHOCTH U TUIAHUPOBATh JIEATEIHHOCTH B
HECTaHJAPTHBIX CUTYAIMAX, aJIEKBAaTHO OIIEHMBATh BKJIAJ KaXIOTO W3 YYAaCTHHUKOB TPYIIIHI B
pelIeHre paccMaTpUBaeMO IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE10 KJIACC

KosuuecTBO 4acos JJIeKTPOHHbIE
Now/ HaumeHoBaHue pa3aejioB H (undposbie)
°en/n TEMIIPOrpaMMbl Beero KonrpoJsbneie | IIpakTuyeckue 06pa3oBaTEbHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®USUKA U METO/Ibl HAYYHOI'O TIO3HAHUS
1.1 ®du3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 BuGmrorexa [TOK
https://m.edsoo.ru/7f41bf
72
Hroro nio paznemny 2

Pasznen 2. MEXAHUKA

2.1

Kunemartunka

bubnuoreka IJOK

https://m.edsoo.ru/7f41bf
72

2.2

JlnuHnamuka

bubnuoreka IJOK

https://m.edsoo.ru/7f41bf
72

2.3

3aKOHBI COXPAaHCHUA B MCXaHUKEC 6

bubnuoreka IJOK

https://m.edsoo.ru/7f41bf
72

Hroro no pazneny

18

Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUNHAMMUKA

31 OcHOBBI MOJICKYJISIPHO-KHHETHYECKOU 9 bubmumoreka [IOK
' TEOPHUH https://m.edsoo.ru/7f41bf
72
3.2 OCHOBBI TEpMOJAMHAMUKH 10 bubamorexa HOK

https://m.edsoo.ru/7f41bf
72



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

33 ArperaTHble COCTOSIHUS 5 bubnuoreka [IOK
' BeiecTBa. Pa30BLIE IEPEXOIbI https://m.edsoo.ru/7f41bf
12
Hroro o pazaeny 24
Paznen 4. DJIEKTPOAUHAMUKA
Bbubnuoreka IJOK
4.1 C) 10
HEKTPOCTATHIEA https://m.edsoo.ru/7f41bf
12
42 [TocTtosHHBIN AMeKTpUYecKUil TOK. TOKHU B 12 bu6mmoreka [IOK
' pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf
12
Hroro no pazaeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 1o 68
ITPOTPAMME
11 KJIACC
Koan4yecTBo yacos JIeKTPOHHBbIE
HaunmenoBanue pasaenoB H (undposbIe)
Nen/m | remnporpammel Beero Konrtpoabnsbie | IIpakTnueckue B —
padoTbl padoTbI
pecypchl
Paznen 1. DJIEKTPOJUHAMUKA
11 MaruutHO€E DneKTpoMarHuTHas 11 bubnunoreka [{JOK
' WHTYKITAS https://m.edsoo.ru/7f41c9
ic
Hroro no pasneny 11

Pasznen 2. KOJIEBAHUSA U BOJIHbBI



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

21 MexaHu4yeckue U 3JIEKTPOMAarHUTHBIE 9 bubnuoreka LIOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c9
7c
MexaHu4yeckue W DJIEKTPOMArHUTHBIC bubnunoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c9
7c
53 Onrika 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41c9
/c
Hroro no pazaeny 24
Pazzen 3. OCHOBbI COELIUAJIBHOM TEOPUMU OTHOCUTEJBbHOCTH
31 OcHOBBI crieliuaabHOMN 4 1 bubnuoreka LIOK
' TEOPUUOTHOCUTEILHOCTH https://m.edsoo.ru/7f41c9
fc
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 JIeMEHTHI KBAHTOBOM OIITUKH 6 bubmorexa [HOK
https://m.edsoo.ru/7f41c9
fc
bubnuoreka IJOK
4.2 Ctpoenue aToma 4
P https://m.edsoo.ru/7f41c9
7c
bubnuoreka IJOK
4.3 AToMHOE ap0 5
AP https://m.edsoo.ru/7f41c9
fc
Hroro no pazaeny 15
Pa3znen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU
5.1 DneMeHTBl aCTPOHOMHMU M acTpO(U3UKH 7 1 Etif;;?ntﬁ:o%ifj? £41c9
7c



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

Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 O6o01maroriee MOBTOPEHUE 4 BuGmaorexa IOK
https://m.edsoo.ru/7f41c9
/c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 1o 68 4 7
[TPOTPAMME
IMOYPOYHOE NINTAHUPOBAHMUME10 KJIACC
Kosmn4yecTBo yacos JJIeKTPOHHbIE
Ne Hara nudpoBbIe
/i Tema ypoka Beero Konrtpoabnsie | IIpakTnueckune M3YUHHS | 6o sopaTeabHbIe
padoTbl padoTbl
pecypchl
duszuka — Hayka O
1 1 bubnuoreka IJOK
npupoze. Hayunbsie meTosbl
https://m.edsoo.ru/ff0c32e
MO3HAaHUS  OKPY>KaroOIIEero 5
MHpa B
Porp u wmecto  ¢usuku B
) (dhopMUpoBaHUH COBPEMEHHOM 1 brbmiorexa LIOK
HAYSHON KAPTHHE MEPa, B gttps.//m.edsoo.ru/ff0c33e
NPAKTUYECKOM ESITEIbHOCTH JIIOAEH -
Mexanunueckoe JIBUKEHHE.
3 OTHOCUTENBHOCTL ~ MEXaHUYECKOIO 1 Brbmiorexa [IOK
nBrkeHud. llepemerienue, CKOpoCTb, ggps./ /m.eds00.ru/ff0c35
YCKOpEHUE _



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508

PaBrOMepHOE IIPSMOJIMHEMHOE

bubnuoreka [JOK

4
IBIDKEHUE https://m.edsoo.ru/ff0c36
20
5 PaBHOyCKOpEeHHOE MPSAMOJIMHEMHOE] bubnuoteka IIOK
JIBUYKEHUE https://m.edsoo.ru/ff0c37
2e
6 CBoOomHOEe aJicHue. Yckopenue bubnuoreka [JOK
CBOOOTHOTO MAJICHUS https://m.edsoo.ru/ff0c39c
C
K 7 .
. I[pI/IBOJH/IHeI/IHoe OUILBI/(I))KCHI/ICO BuGmorexa LIOK
BHOW TOYKH TI
BIDRCIME Marepral https://m.edsoo.ru/ffOc3ad
OKPYKHOCTH a
8 IIpuauun otHocuTenbHOCTH ['anumes. bubnuoreka IJOK
WuHepumanbHple  CHCTEMBI  OTCYETA. https://m.edsoo.ru/ff0c3be
Iepssiii 3ak0H HeroTona 8
Macca Tena. Cuna. II
9 cyne no:HiIIHH I/(I)JI-flﬂ II;?I({)H?; 1 bubmorexa LIOK
yHep ' P https://m.edsoo.ru/ff0c3be
3aKOH Hprotona TUISt 3
MaTepUaIbHON TOYKHU -
10 Tperuit 3akoH HproToHa 1 bu6nmorexa [{OK
JUISIMAaTepUATIbHBIX TOUEK https://m.edsoo.ru/ffOc3be
8
3akoH BceMHpHOTo TiroTeHus. Cuia
11 1 bu6imoteka IHOK
TsbkectH.  [lepBas ~ KOCMHYECKasd
https://m.edsoo.ru/ffOc3d
CKOPOCTh
00
12 Cuna ynpyroctu. 3akoH ['yka. 1 bubnunoreka [{JOK
Becrtena https://m.edsoo.ru/ffOc3el
8
C . K
13 uia TpPEHHUS o3¢ pureHt ) BuGniorexa LIOK

TpeHus. Cuila CONpPOTUBIIEHMS TIpU
IBIDKEHUH TeJla B JKUAKOCTH WU

https://m.edsoo.ru/ff0c3f7
6



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

ra3c

HOCTynaTCHBHOC U BpallaTcJIbHOC

14 JBY)KEHUE aOCOJIIOTHO TBEPAOTO Tea. 1 b H6H_HOTeKa HOK
Moment  cmiel  ThIeHo  CHUILL https://m.edsoo.ru/ff0c41a
YcaoBus :
paBHOBECUS TBEPIOTO TEJIa
Nmnynec  maTepuallbHOM — TOYKH,

15 CHCTEMBI ~ MaTEpPHAIBHBIX  TOYEK. ﬁgsgl/;ig:o%?iffom
Nmnynbe cuiibl. 3aKOH COXpaHEHHUS 46 — :
MMIIyJIbCa. PEaKTUBHOE NBUKEHUE _

PaGota 1 MOILIIHOCTB CHUJIBI.

16 Kunernueckass 3Heprus marepuallbHOMH] 1 bubnnorexa LHOK
Toukn. Teopema 06 H3MEHEHUH https://m.edsoo.ru/ff0c45
KWHETHYECKOU SHEPTU U 02

17 [ToTennmanbHas sHEPruUs. 1 bubnmoreka [{OK
[MoreHnuansHass ~ DHEPTUsS  YOPYToO https://m.edsoo.ru/ff0c46
nedopMupoBaHHOMN NPY>KUHBI. la
[TorenuumanbHas sHEprus Tejaa BOIU3U
IIOBEPXHOCTHU 3€MIIN
[loTeHuManpHBIE U HETTOTEHIIMAIBHBIE
CHJIBL. Cas3b paboThI

bubnuoreka IJOK

18 HETOTCHITHATIRHRIY e ‘R https://m.edsoo.ru/ff0c47

U3MEHEHHUEM MEXaHU4eCKOU

SHEPIMW CHCTEMBI Tel. 3aKOH

COXpaHEHUSI MEXaHUYECKOMN

SHEPIrUu

8c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19

Jlabopatopnast pabora
«HccnenoBanue cBsI3u pabOTHI CHITBI
c U3MEHCHUEM MEXaHUYECKOM
SHEPruM  Tela  Ha  TIpUMeEpe
PaCTSDKCHUS

PE3UHOBOTO JKI'YTay»

20

KonTponbHas pabora 1o teme
«Kunemaruka. JluHamuka. 3aKoHB]
COXpaHEHUS B MEXaHUKE)

[

bubnuoreka [JOK

https://m.edsoo.ru/ffOc4b
74

21

OCHOBHBIE MOJOKEHUS MOJEKYJIIPHO-
KMHETHYEeCKOH TEOPUHU.
bpoyHnoBckoe JIBUYKECHUE.

Jlndpysms

bubnunoreka [JOK
https://m.edsoo.ru/ffOc4dc

2

22

Xapakrep JIBUKECHUS u
B3aNMOJCHCTBUSA YaCTHI]
Bemiectsa.  Mojenu — CTpOEHMs
ra3oB, KHUJIKOCTEH

U TBEPABIX TEJ

[

23

Macca wmonekys. KonmuectBo
BEIIeCTBa. ITocTostHAAas
ABoraJzipo

24

TennoBoe paBHOBecue. Temneparypa

[

u eé U3MEpEHUE. [IIxana
temneparyplienscus

25

Wneansubiit ras B MKT.
OcnoBHoeypaBHeHne MKT

bubmorexa [JOK

https://m.edsoo.ru/ffOc4fd
€

26

AOcomtoTHas TemmepaTypa Kak Mepa)
cpeqHel  KMHETHUYECKOM  SHEpruu
JBU)KEHUSI MOJIEKYJ. Y paBHEHHUE

[

MenpeneeBa-Kianelipona

Bbubnuoreka IJOK

https://m.edsoo.ru/ff0c51
le



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

27 3akoH /laneToHa. ["a30BBIC 3aKOHBI 1
Jlabopatopnast pabora
28 «HMccrenoBanrue 3aBUCUMOCTH MEXITY 1
rapameTpamMmu COCTOSIHUS
pa3pe’KEHHOTO Ta3a»
29 H3onpouecchl B UicaabHOM rase u 1 bubnuoteka LIOK
uxrpapuyecKoe mpeACcTaBICHHIE https://m.edsoo.ru/ff0c57
Qe
BHyTpeHnHss DHEprus
TEPMOJAUHAMUYECKON CHCTEMBbI H
N bubnuoteka [JOK
30 CII0COOBI eé M3MCHCHHA. |y _
https://m.edsoo.ru/ff0c59
KomnyecTBo TemmoTrel W paborta. 52
BuyTpennsis SHEPTHs o
OJHOATOMHOI'0 HJI€aJIbLHOIO
raza
bubnuoreka IJOK
31 Buasl Teruionepenauu 1
A pen https://m.edsoo.ru/ff0c5c3
6
V nenpHast TEIIOEMKOCTE BEIIECTBA.
32 KomunuecTtBo TETJIOThI npu 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c5c3
Teruionepenade. AanabaTHBIN mporece 5
33 IlepBplli 3aKOH TEPMOAWHAMUKH M 1 bubmoreka [JOK
ErornpuMEHEHHe K U30IpoIeccam https://m.edsoo.ru/ff0c5ef
C
Heo6patumocTs IIPOLIECCOB B
34 npupojae. Bropoii 3akoH 1 bubmorexa HOK
PHPOLE. p https://m.edso0.ru/ff0c62
TEPMOJIMHAMUKHU 30
35 [Mpunoun  gevicteust u  KITJ] 1 Bbubnuoreka IJOK
TEIUIOBOMMAIIIMHBI https://m.edsoo.ru/ff0c60
Oa
36 Huxn Kapuo u ero KIT/] 1



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

DKOJI0ru4ecKue po0JIEMb]

37 1
TEIUIOPHEPTrETUKU
38 Oo6o6matomuii  ypok «MonekymsipHast 1 bubnunoreka [JOK
¢u3uka. OCHOBBI TEPMOJIUHAMHKIY https://m.edsoo.ru/ff0c69
38
KontponsHas pabora 1o reme
39 «Monekynsipuas  ¢usuka OcHoBEI- bubmorexa HOK
' https://m.edsoo.ru/ff0c6as
TEPMOTMHAMHUKH 0
40 [TapooOpa3oBanue ©  KOHJEHCAIIUS. 1 bubnuoteka [JOK
HcnapeHue v KUIIEHHE https://m.edsoo.ru/ff0c63
b6
AOCONIOTHAS U OTHOCHUTEIbHAsS
41 . N bubnmorexa [HIOK
BIQKHOCTh BO3Ayxa. HachlmeHHbIi
https://m.edsoo.ru/ff0c64
nap
d8
Teépnoe teno. Kpucraumueckue
42 1 amopdHble Tena. AHU3OTPOIHS 1 Brbmiorexa LIOK
CBOWCTE KpHCTALIOB. KiKue gttps./lm.edsoo.ru/ffOc65f
kpuctaiasl. COBpeMEHHbIE MaTepUabl -
13 [InaBneHve U KpUCTAIUIM3AIMS. ) BuGmorexa [IOK
VY nenvHas TEIIoTa IIJIABJICHUS.
https://m.edsoo.ru/ffOc67
CyOnumarust 08
44 YpaBHEHHE TEIIOBOro baaHca 1 bubmorexa HOK
https://m.edsoo.ru/ff0c68
20
45 33;161(Tp;311114;1 aTaene. 3ne:zpnqec1cnﬁl BuGmorexa 1IOK
sij1. JIBa BHJIa DIIEKTPUISCKUX
DA A P https://m.edsoo.ru/ffOc6bc
3apsa0B c
[IpoBonnHuKH, MPJIEKTPUKHU u
46 pozol . P bubnuoreka HOK

MOJIYITPOBOJIHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsiia

https://m.edsoo.ru/ffOc6bc

C



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

B3aumoneiictBue 3apsagoB. 3aKoH

41 Kynona. Toueunbiit 3JIeKTqueCKI/II711 bubmmorexa [IOK
https://m.edsoo.ru/ffOc6ce
3apsij 4
Hanpsok€HHOCTH  AJIEKTPUYECKOTO
48 nosigs. [lpuHomn cynepno3uiuu 1 brbmiorexa HOK
AIEKTPHYECKUX MOJeH. JIMHUN gttDS.// m.edsoo.ru/ffOc6df
HanpsHKEHHOCTH B
PabGora cua 2IIEKTPOCTATUYECKOTO
49 1 bubauoreka LIOK
TOJIA. ITorenmmann. Pa3nocths
https://m.edsoo.ru/ff0c6f0
MMOTEHIINAJIOB 0
[IpoBOIHUKHN U TUAIEKTPUKU
50 BBIj'IeKTIL OCTaTHqI::CKOM HI())J'IC 1 bubanorexa LIOK
P ) https://m.edsoo.ru/ff0c70
JusnexTpudeckas: MpOHUIIAEMOCTh 18
.. bubnuoreka [JOK
51 OnekrpoémMkocTh. KoHaeHcaTo 1
p P https://m.edsoo.ru/ffOc71
26
DNEKTPOEMKOCTh TUIOCKOTO
52 KOHJIEHCAaTOpa. DHeprus 3a SKEHHOTOL bubanorexa [TOK
pa. P P https://m.edsoo.ru/ffOc72c
KOHJIeHCaTopa 0
53 JlabopatopHnas pabGota "H3mepenue 1
AIEKTPOEMKOCTH KOHAEHcaTOpa"
54 [IpyHOMn pAeicTBUS W NPUMEHEHHE 1
KOHJICHCATOPOB, KOIMMUPOBAIIHFHOTO
amnmapara, CTPYHHOTO MIpUHTEpA.

DIIeKTpOCTaTHYECKAs 3aIUTA.
3azemiieHHE AIIEKTPONPHOOPOB



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

55

DNEKTPUYECKUN TOK, YCJIOBHUS €TO
cyuiectBoBaHusA. [IOCTOAHHBIN TOK.
Cuna toka. Hanpsixenue.
Conpotupienue. 3akon Oma it
y4acTKa Ienu

56

[TocnenoBarenbHOE, napasuiesbHOE,
CMEIIIaHHOE COEJIUHEHNE
npoBoiHUKOB. JIlaGopaTopHas pabota
«3yueHne CMEIaHHOTO COEIUHEHUS]
pE3UCTOPOB»

bubnuoreka [JOK

https://m.edsoo.ru/ffOc74f
0

57

PaGota " MOIITHOCTh
SJIEKTPUYECKOTO  TOKa. 3aKoH
Jxoyns-Jlenna

bubnuoreka [JOK

https://m.edsoo.ru/ff0c78
38

58

3aKkoH Owma JUISL TOJIHOM
(3aMKHYTO1) 2JIEKTPUUECKOM 1IeTIH.
Kopotkoe 3aMbIKaHUE.
Jlaboparopnas paborta

«M13mepenune D/IC ucrounuka Toka u
€ro BHYTPEHHET0 CONPOTHUBICHUS»

bubnuoreka IJOK

https://m.edsoo.ru/ffOc7ae
0

59

DNeKTpOHHAas MPOBOAUMOCTb TBEPIBIX|
METAJIJIOB. 3aBHCUMOCTD
COIPOTHUBIICHUS] METAJJIOB OT
temrneparypsl. CBepXIpOBOIMMOCTh

[

60

DNEKTPpUYECKUI TOK B
BaKyyMe. CaoiicTBa
AJIEKTPOHHBIX IIyYKOB

61

[TonynpoBOTHUKH, UX COOCTBEHHAs U
npuMecHas MIPOBOAUMOCTb.
CBoiicTBa p—Nn-nepexona.
I1onynIpOBOTHUKOBBIE

[

bubmunoreka IJOK
https://m.edsoo.ru/ffOc84a

€

pUOOPHI



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DJNEeKTPUYECKUI TOK B pacTBOpax

62 HpaciiaBax 3J1eKTPOJUTOB. 1 I;::@T;I/mega HOijfO -
DNEeKTPOIUTHYECKAsT TUCCOLUALIUS. ba pS.//M.€eds00.ruTTve
DNEeKTPOoIN3 _
DJIEKTPUYECKUN TOK B razax.

63 CaMOCTOATENBHBIN vy b H6H_H0TeKa HOK
HECAMOCTOSATENbHBIN pa3psan. MoiHus. hitps://m.edso0.ru/ff0c84a
[Tnazma €
DJyeKkTpuuecKkue Mnpuodopsl U

64 YCTPOMCTBA M UX MPAKTUUECKOE 1 EH6H_HOTeKa HOK
IIPHMEHCHHE. Mpasuna https://m.edsoo.ru/ffOc86f
TEXHHUKHU £
0e3011acHOCTH

65 O06o06maronuit ypok 1 bubauoreka [IOK
«DIEKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88

be

KonTponbHas paGoTa 1o Teme

66 «Qnekrpocratuka. [1ocTOsTHHBIM 1 1 }hs HGH_HOTeKa HOK
seTpuueckuii Tok. TokH ttps://m.edsoo.ru/ff0c8a8
BPa3NIMYHBIX CPEIIAX» d

67 PesepBublii  ypok. KoHTposbHas 1 bubnmnoreka HOK
pabora o TeMe https://m.edsoo.ru/ff0c8c5
"OnekTpoauHaMuka' 6

68 PesepBHblil ypok. O6o0maromuii ypok 1 bu6nmorexa [HIOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6

c
OBIIEE  KOJIMYECTBO YACOB IIO 68 3
[TPOTPAMME

11 KJIACC

KoJanyecTBO 4aCOB

JJIEKTPOHHbIE



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

Ne dara nudpoBbie
n/n Tema ypoka Bcero Kontpoapieie | - Ipakruseckne u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecype

[locTossHHBIE =~ MarHUTBl U HUX

1 B3auMOJIeicTBUE. MarHuTHOE MOJeE. 1 BH6H_HOTeKa LHOK
BekTop ~ MATHHTHONW  HHIYKITWH. https://m.edsoo.ru/ff0c97
JIuaun 8
MAarHUTHOW UHIYKIIUU
MarauTHOE TOJIE MPOBOJIHHUKA

2 ctokoM. OnbIT DpcTena. 1 Bub6nmorexa IIOK
B3auMoeiiCTRIE MPOBOTHHKOB C https://m.edsoo.ru/ff0c98f
TOKOM £

3 JlaGopartopnass padora «3ydeHue 1 bu6nuoreka LIOK
MarHUTHOTO  TIONISL  KAaTYIIKH  C https://m.edsoo.ru/ff0c98f
TOKOM» g
JlelicTBME€ MarHMTHOTO MOJs Ha
NpoBOJAHMK ¢  TokoMm. Cuia

4 Awmmnepa.JlabopaTopHas pabora 1 ];;6;’1_?/223:0%?5]‘ f0c0ac
«HccnenoBanue JIeNCTBUS 0 pS./im. ]
MOCTOSIHHOI'O MarHUTa Ha PaMKy
c
TOKOM)
JlelicTBue MarHUTHOTO MOJsA  HA

5 JBHKYIIYIOCS  3aPSDKCHHYI0 4acTHI. 4 bubnnorexa [OK
Cruta Jlopeniia. PaGoTa CHiTeI https://m.edsoo.ru/ffOc9df
Jlopenua 4

6 DnekTpomMarauTHas WHAYKIUs. [10TOK 1

BEKTOpa MarHUTHOM uHAyKuu. 3/1C

WHAYKIMUA. 3aKOH SJIEKTPOMarHUTHOH

uHaykuuu @apanes



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

Jlabopatopnast pabora

7 WlceneIoBamIe . bubnuoreka IJOK
JIENOBAHUE SIBIIEHUS
. https://m.edsoo.ru/ff0cals
ANEKTPOMArHUTHOW WHTyKITU 0
NHIyKTUBHOCTb. SIBnenue
8 camonnaykiuu. DJIC caMOUHIYKIIUH. ﬁg@;ﬂega HOIfffo 50
DHeprusi MarHUTHOTO TIOJIST KaTyIIKH 0 pS.//m.edsoo.ru/truca
C —_—
TOKOM. DJIEKTPOMAarHUTHOE I0JIe
TexHuyeckue yCTPOWCTBA M HX
9 MPUMEHEHHUE: TIOCTOSHHBIE MAarHUTHI,
ANIEKTPOMArHUTBI,  DJICKTPOJIBUTATEIIb,
YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS NIeYb
10 OO6o6matomuit ypok «MarautHoe bu6mmoreka [IOK
roue. DneKTpoOMarHuTHas https://m.edsoo.ru/ffOcab8
WHTYKITAS 2
KonTponbHas paboTa 1o Teme
11 «MarauTHoe moJjie bubmmorexa HOK
' https://m.edsoo.ru/ffOcad5
DNEKTPOMArHUTHAS WHTYKITHS 3
CB0OOOIHEIE MEXaHUYECKHUE
Kose0aHusl. ["apmonnueckue
12 5 v bubnuoreka IJOK
KoJIeOaHus. aBHEHUE
P . https://m.edsoo.ru/ffOcaf0
TapMOHHYECKHUX KOJCOaHU. 6
IpeBpalieHne dHEPrUu B
JlaGopartopHas paboTa
13 «ccneqoBaHue 3aBUCHMOCTH

repuosia MajiblX KoyiebaHuil rpysa
Ha HUTU OT JUJIMHBI HUTU M MAaCCHI
rpy3a»



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

Konebarenbubiii kKoHTYp. CBOOOIHBIE
9JIEKTPOMarHUTHbIE  KOJeOaHHS B

14 bubnuoreka IJOK
UJealbHOM KO0JIe0aTeTbHOM KOHTYpE. https://m.edsoo.ru/ffOch8
AHanorus Mexay MeXaHUYeCKMMH U 20 — :
JIEKTPOMArHUTHBIMH KOJICOaHUSIMHU o
®opmyna  Tomcona.  3akoH

15 COXpaHEHHUs SHEPTrUU B 1 bubmmorexa HOK

https://m.edsoo.ru/ffOch9c
HJieaIbHOM 4
K0J1e0aTeJIbHOM KOHTYpE -
[IpencraBnenue 0 3aTyXarmux
KoJie0aHusX. BeIHy)AeHHbBIE

16 bubnunoreka [JOK

MexaHu4yeckue kojaebanus. Pesonanc. https://m.edsoo.ru/ffochb
. . .r'u

BrinyxaeHusie 3JIEKTPOMArHUTHBIE 86

KoyiebaHus -

[Tepemennsiii Tok. CuHyCOUIATbHBIMN

MEPEMEHHBIN TOK. MouHOCTH

17 1 bubnunoreka [JOK
MIEPEMEHHOT0 TOKa. AMIUIUTYJHOE U https://m.edsoo.ru/ffchd
JIEHCTBYIOIIEEe 3HAYEHUE CHIIBI TOKA M 34 " '
HaNpPsDKEHUS B
Tpancdopmatop. ITponsBoacTso,

18 nepenaya u norpedieHue
AJIEKTPUYECKON SHEPTUU
YceTpoiicTBO 51 MIPAKTUYECKOE

19 NPUMEHEHHE DJIEKTPUUECKOr0 3BOHKA, ]s;ﬁﬂ_?/melga HOIfffo 2
reHeparopa NepeMeHHOTO TOKa, 4 pS.//m.€dso0.ru/Tuce
JIMHUMN DJIEKTpoIiepeiay -

DKOJIOTMYECKUE PUCKHU TIPU
20 1

MIPOU3BOJICTBE 3JIEKTPOIHEPIUH.
KynbTypa ucnonp3oBanus

9JIEKTPOIHEPTUU B  TOBCEAHEBHOM
KU3HU



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

MexaHudeckue BOJIHBI, YCIIOBU

21 pacnpoctpanenus. [lepuo. CKOpOCTbl ]r?tlj[lﬁi'onega HOIfffo .
pacnpoCTpaHCHUSA U JJIMHA BOJIHEIL. 4 ps.//m.edsoo.ru/itueca
[lonepeuHsle U MPOAOJIBHBIE BOJIHBI -

29 3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 1 bu6mmoreka [IOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccO

c
DNeKTpOMarHuTHHIE BOJIHBI, ux
23 cBoMictBa UM ckopocTh. [llkana 1 bubnmorexa [IOK
https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH 0
[IpuHLMIIBI paIUOCBS3U U

24 TENEBUACHHUS. PazButue 1
cpencteBsizu. Paguonokanus

25 Konrtponshnas padora «Konebanus 1 bubnuoreka [IOK
MBOJIHBD» https://m.edsoo.ru/ffOcc6f

8
[IpsamonnHENHOE pacnpOCTpaHEHUE
o bubnuoreka IJOK

26 SpeTa B OFHOPOIION CpEAS. 1 https://m.eds00.ru/ff0cd3
ToueuHbI1 ICTOYHUK CBeTa. Jlyu 50 E— :
cBeTa 2V
OTtpaxeHue cBeTa. 3aKOHbI

27 or I 1 bubnunoreka [JOK

DRCHIDT CBETa. TI0CTPOCHIE https://m.edsoo.ru/ffOcd4e
n300paxeHun B IUIOCKOM 0 — )
3epKaje -
[Ipenomienue CBeTa. [Tonnoe

28 BHYTPEHHEE OTpa’KEHUE. HpeneﬂLHLIﬁl BH6H_HOTCKa HOK
yTOJ MOITHOTO BHYTPEHHET0 gttps.//m.edsoo.ru/ffOcd?f
OTpaKEHUsI -

29 Jlaboparopnas padora «M3mepenune (1 bubnunoreka [JOK

IMOoKa3aTcjisd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffO0cd6
7a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

JIunzel. [Toctpoenue n3odpakeHUH

30 BiuH3e. PopMyia TOHKOU JIMH3BI. 1 Butanorexa LIOK
v https://m.edsoo.ru/ffOcdd
BEJIMYEHUE JIMH3BI 1e
Jlabopatopnast pabora
31 «Hccnenosanue 1
CBOMCTB M300pakeHU B
JIUH3aX)
Hucnepcuss  cBera.  CIOXHBIMN
32 coctaB ©Oenoro cBera. lIBert. 1
Jlabopatopnast pabora
«Habmroaenue nqucnepcuu
CBETa»
33 HNHutepdepennius cpera. I[Hq)paKuH;Il bu6nuoreka LIOK
cBeTa. Judpakimonnas pemeTka https://m.edsoo.ru/ffOced?
2
34 [TonepeunocTh CBETOBBIX  BOJH. [, bubnuoreka [IOK
[Monspu3zamnus ceeta https://m.edsoo.ru/ffOcf02
€
35 OnTuyeckne mpUOOPHl U YCTPOKHCTBA
u yCIOBUS ux 0e30macHoOro
MIPUMEHECHHUS
['paHUIBl TIPUMEHUMOCTH
36 KIaceneckol Mexannkn. [octynarst |y brbmiorexa HOK
CHenAaIEHOM TeopuH https://m.edsoo.ru/ffOcf86
OTHOCHTEIIbHOCTH 2
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. Eu6 OK
37 3ameieHue BpEMEHHU n L mosHorexa Ll
O — https://m.edsoo.ru/ffOcfad
pand pi | 2
OHeprusi 1 UMIYJbC PEIATUBUCTCKON
38 bu6nuoreka [IOK

yacTulbl. CBSI3b MaccChl C IHEPTUEH U
HAMITYJIbCOM. DHEPIHUsl IOKOS

https://m.edsoo.ru/ffOcfc6
8



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

39

Kontpomnpnas padora «Ontuka.

bubnuoreka IJOK

OCHOBEI CIEIHAJILHOMN
TECOPUHUOTHOCHUTEIIBHOCTH

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

40 DOTOHBI. dopmyna [Tnanka. bu6mmoreka [IOK
DHeprusiu UMITyJbc GOTOHA https://m.edsoo.ru/ffOcfel
6
OtkpsbiTHE u
41 bubnunoreka [JOK
PeCTIEROBAIIE https://m.edsoo.ru/ffOcffc
doroadpdexra. OnbITer A. 4 DS )
I'.Cronerosa B
3aKOHBI otodddekra. YpaBHEHUE
42 SﬁHmTeﬁli nf)q)qzﬂoaq)q)exia bubamorera LHOK
A ' https://m.edsoo.ru/ff0d01
«Kpacnas rpanuna» dororddexra 5
Jasnenue ceera. OnbiThel [1. H.
43 JlebeneBa. Xumuueckoe JAelCTBHE Butanorexa LIOK
' https://m.edsoo.ru/ff0d04
cBETa
a6
TexHnyeckue yCTpoucTBa
44 u MIPaKTUIECKOe
npUMeHeHue: (OTOAIEMEHT,
dboTonaTuuk,
coJTHeuHas OaTapesi, CBeTOUO]T
45 Pemenne 3aga4 o TEeME bubnuoreka IJOK
«DIEeMEHTBIKBAHTOBOM OIITHKI https://m.edsoo.ru/ff0d03
02
Mogenr aroma TomcoHa. OIIBITHI
46 Pesepdopna mo paccesHUIO 0-4acTHIL 1 bubmorexa [TOK
pOOP P ' https://m.edsoo.ru/ff0d09
[InanerapHas Mozieab aToMa 1a
47 [Tocrynatsl bopa bubmmorexa [IOK

https://m.edsoo.ru/ff0d0af
a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

Nznydenue u nornouieHue GoTOHOB

48 1 bubnunoreka [JOK
fIpH TICpEXOAE  atoMa ¢ OAHOTo https://m.edsoo.ru/ff0d0af
YPOBHS 3 o '
SHEPruM Ha Jipyroil. Buael ciekTpoB B
49 BomnnoBbie cBoiicTBa yactuil. Bomusr |1 bubnunoreka [JOK
ne  bpoins.  KopnyckyisipHo- https://m.edsoo.ru/ff0d0ca
BOJIHOBOW Ayanu3M. CIIOHTaHHOE U 8
BBIHYXK/ICHHOE H3ITy4eHUE
OTKpbITHE PaTUOaKTUBHOCTH. ONBITHI
50 p 1 bubnuoreka IJOK
e3epopaa  mO  OMpeACHCHHIO https://m.eds00.ru/ffod0ofd
cocTaBa 5 — '
PaMOAKTUBHOTO HM3JIYYEHHUS B
CeoiictBa anbda-, Oera-, ramma-
51 n3ny4yeHus. BinsHue 1
PaMOaKTUBHOCTH Ha )KUBBIE
OpTraHUu3MBbI
OTkppITHE TPOTOHA © HEHTpOHA.
N3otonbl. Ansda-pacmna. bubmmoreka LIOK
52 S . y 1 https://m.edsoo.ru/ffod11
JICKTPOHHBIN U O3UTPOHHBIN OeTa- 62
pacnaz. 'amma-usnyuenue T
DHEprus CBSI3U HYKJIOHOB B sIIpe.
SnepHnie €aKIUH. A nepHsblit
53 AP peaitht Aep 1 bubnunoreka [JOK
peaktop. [IpoGiembl, TEPCHIEKTUBHI, https://m.edsoo.ru/ffod13
DKOJIOTUYECKUE ACTIEKTHI AIEPHOM 56 - ]
DHEPrETHKH o
DneMeHTapHbIe YacTUIBL. OTKPBITHE
MO3UTPOHA. MeETOabl HAONIOJCHUS U
bubnuoreka IJOK
54 PErHCTpaluy  SJIEMEHTAPHBIX YaCTHIL|y

Kpyraeii cron «®yHIameHTaIbHbIE

B3auMoaeiicTeusg. EquHCTBO

(buznyeckoi KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e
38
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Bun 3Bé3aH0r0 HeOa. Co3Be3aus,
sSpkue  3BE3MBI,  IUTAHETBI, WX
BuguMoe naBiokenue. CoiiHeuHas
cucremMa

56

Comuue. CoiHeuyHast akTUBHOCTD.
Hctounuk »sHeprunm CosHIA U
3BE31

57

3BE311bI, ux OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3ABI TJIABHOU
[IOCJIEIOBATEIbHOCTUH. BHYyTpeHHEe
crpoenre 3BE3n. CoBpeMEHHBIE
NPEJCTABICHUS O TIPOUCXOKICHUH
u

sBosronu CoJiHIIA U 3BE3N

58

Mueunsrit Ilyte —  Hama
lNamakTuka. ITonoxxenne 54
nemxenne ConHna B [amakTuke.
INamaktuku. Y€pHble

JBIPBI B S1/IpaX FAJIAKTUK

59

Bcenennasg. PasOeranue  ralakTHK.
Teopus bosbmioro B3peisa.
PenukroBoe usnyuyenue.
MeraragakTuka

60

Hepemennsie mpo6iemMbl acCTpOHOMHH

61

KonTponbHas pabota
«J7eMEeHTBl  aCTPOHOMHUU U
acTpOPUBNKI»




62

O6o6mraromuii ypok. Posb puszuku
U aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJIOTHUECKOM, COIHAIbHON U
ATUYECKOU cdhepax AesTeIIbHOCTH
YyeJoBeKa

63

O6obmaromuii  ypok. Pomp wu
MeCcTO(PU3UKU U aCTPOHOMHHU B
COBPEMEHHOW HAY4YHOM KapTUHE MUpa

64

O60o06maromuii ypok. Poisb

bu3muecKoin TEOpUn
(dbopMHpOBaHUN  TIPEACTABICHUA O
(puzmyeckon

KapTUHE MHpa

65

OO6oOmaronii =~ ypox. Mecto
(dbu3ndeckol KapTHHBI MHpa B
obmeM pany COBPEMEHHBIX
€CTeCTBEHHO-

HAyYHBIX MPEJCTaBICHUN O MPUPOIE

66

PesepBHBI ypok. MarnutHoe TMoOJe€.
DJIeKTpOMarHUTHasi UHAYKIHS

67

PezepBHbIil ypok. OnTtuka. OCHOBBI
creaJbLHON TEOPUH
OTHOCHUTEIIbHOCTH

68

Pesepnsblii YPOK. KBanToBas
¢u3nka. IeMEeHTbl aCTPOHOMHUU U
acTpoU3nKu

bubnuoreka IJOK

https://m.edsoo.ru/ff0d17
84

OBIIEE KOJIMYECTBO YACOB 11O
ITPOI'PAMME

68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* ®dusuka, 10 xmacc/ KacesinoB B.A., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY»; AkimonepHoe oo61mecTBo «M3marenscTBo
«IIpocserenune»

* ®uzuka, 11 «wmacc/ KacesnoB B.A., OOmectBo ¢  orpaHH4YeHHOU
OTBETCTBEHHOCTHIO «/IPODA»; AkiinonepHoe obmiecTBo «M31arenbcTBo

«IIpocsemenune»

METOAUYECKHUE MATEPHAJIBI UIA YYUTEJIA

[Tporpamma kypca pusuku s 10—11 knaccos. ba3oseiit yposens (aBTop B.A. KacbsiHOB)

YMK «®wu3uka. 10 xinacc. ba3oBbrii ypoBeHb»

1. ®usuka. 10 kmacc. bBa3oBblii ypoBeHb. YYEOHHK C DIEKTPOHHBIM

npuiokenueM (aBtop B. A. KacbsHOB).

2. ®uszuka. 10 xmacc. bBasoBwlii ypoBenb. Meroauueckoe mnocobue (aBTop B. A.

KacbsHOB).

3. ®usuka. 10—11 xnaccel. basoBwli yposenb. TeTpaap s 1a00paTOpHEIX paboT

(aBropsl B. A. Kacesinos, B. A. Kopoun).

4. dusuka. 10—11 xnaccel. ba3zoBsrii ypoBeHb. KoMIIeKT TeTpanet s



KOHTPOJIbHBIX padoT (aBTOp B. A. KachsiHOB)

5. ®usuka. 10 knacc. JugakTHyeckue KapTouku-3aqanus (aBTopsl M. A. YIIakos,

K. M. Ymakos).

YMK «®usuka. 11 kimacc. ba3zoBsiii ypoBeHb»

1. ®usuka. 11 xnacc. bBasoBblii  ypoBeHb. YYeOHHMK C 3JIEKTPOHHBIM
npunoxenueM (aBrop B. A. KacesHOB).

2. ®usuka. 11 xmacc. basoBelii yposeHb. Meroaudeckoe mnocobue (aBtop B. A.
KacpsHOB).

3. ®usuka. 10—11 knaccel. basoBeii yposenb. Terpanp s 1a00paTOpHEIX paboT
(aBToph! B. A. Kacesnos, B. A. KopoBun).

4, ®usuka. 10—11 kmaccel. bBasoBeli  ypoenb. Kommiekr Terpaneit s

KOHTpPOJIbHBIX pa0OoT (aBTophl B. A. KacesHos, 1. B. Urpsmos).

5. ®usuka. 11 kmace. JlupakTuueckue KapToukn-3a1anus (aBTopsl M. A. Yinakos,

K. M. Ymaxos).

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETUMHTEPHET
1 http://nsportal.ru - comumanbHas ceTh pPaOOTHHUKOB 00pa3oBaHUs. 2

http://markx.narod.ru/pic/ - ¢pusuka B mkose.

3 http://festival.1september.ru/articles/ - pecTupans negarorudeckux uae

«OTKPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caiit s yumTeneil (QU3MKM M MX YYEHHKOB. 5

http://www.physics.ru/ - marepuansi o pusmke.
6 www . ege .edu.ru - uagopmanuoHHbIii nopran EI'D.

7 http :// school - collection . edu . ru/ - equnas komnexuus LIOPos


http://www.fizika.ru/
http://www.physics.ru/

