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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOi paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTrOo
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
pealn3yIoNuX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Cogepxanue mnporpaMMbl Mo (hU3MKE HaIpaBI€HO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyvaronmxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealM3allli MEKIIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel omnpenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETallpeIMEeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Pu3uKay mo rogam o0yUdeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyas B KaueCTBE y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOW BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU yUEOHBIX HCCIIEI0BaHUI.

B ocHOBY kypca (pu3uku 1751 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH Psl UICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AeNioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca pU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn skxonoeuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKxke 00CyKAeHUs Mpo0IeM palliOHaIbHOTO IPUPOIONIOIb30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢du3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEIbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUHA W TIPOIECCOB B
OKpY’KaloIIew »Xu3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOJENH IJisi CUTYallMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0uiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kabuHera (M3MKU WU B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 1uKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpanoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeyrBaeT MOCTAHOBKY MEPEUMCIEHHBIX B IIpOrpamMMme Io
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS AOKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU LIENISIMHU U3Y4Y€HUs GUUKU B 0011IeM 00pa30BaHUU SBIISIIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE IMPEJICTABICHUA O HAyyHOM MeETOAE TMO3HaHus M (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOILIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



dbopMUpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JiA NPUHATHS TNPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefaHEero oOiero oOpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEJb JelaeT BBIOOp MpOBEACHUs 1abOpaTOpHBIX padoT U
OTBITOB C YYETOM MHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYarOIIUXCSl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBble U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3jnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloXKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMONIMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA H MPAKTHUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOoIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUKEHHS TeIa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MarepraibHbIX TOYEK.

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

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

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

TexHuyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepralbHOM TOYKH (TeJa), CUCTEMBbI MaTepUalbHBIX TOUEK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHLUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.



HccnenoBanue cBsi3M pabOThl CUJIBI ¢ M3MEHEHHUEM MEXaHMUYECKOW SHEpruM Tejla Ha
IIPUMEpE PaCTSKEHUSI PE3UHOBOT'O JKI'yTa.

Paznen 3. MoJiekyJsipaasi pu3uKa 4 TEePMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIMBITHOE 000CHOBaHHE.
BpoynoBckoe nBmxkenue. Juddysus. Xapaktep IABUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMNCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHOro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpuu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JBWKEeHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30oBele  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3ompoliecchl B uicaibHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOILIECCOB: N30TepMa,
n30Xxopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPakTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJEKyI
OpPraHUYECKUX COCTUHEHUI.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mognens onsira IlITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHS.

Mogens, HIUTIOCTPUPYIOLIAs IPUPOLY ABJICHHS ra3a Ha CTEHKHU COCyJa.

OnBIThI, HJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACABHOTO raza, H30MpOIeCChI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHue Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil oObéma
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMeTpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMoanHaMuueckasi cucTeMa. BHYTpeHHss 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
cnocoObl e€ u3meHenusi. KoanuecTBo TemaoTel U padota. BHyTpeHHss sHEprUst 0AHOATOMHOTO
WJEANBHOTO0 ra3a. Busl Tenonepenayn: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3ITyUYEeHHE. Y IeIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMoauHamukH. lIpumeHnenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

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

TenoBeie MamuHbL. [IpuHIUIBEL AeficTBUS TemIoBbIX MauH. [IpeoOpa3oBaHus 3HEpTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoi Mammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpPEHHEH SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINsA).

H3meHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazosvie nepexoonvt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXxa. Haceimiennslil map. Y aenpHas TEIuioTa napooOpa3oBaHMUS.
3aBUCHUMOCTh TEMIIEPATYpPbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpuctamuibl. CoBpeMeHHbIe MaTepuanbl. [lmaBieHue w KpucTaym3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa U IPAKTHUYCCKOC IIPUMCHCHHUC. THI'POMCTP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IIOJIYUCHU A COBPCMCHHBIX MaTcepuraios, B TOM YHUCIIC
HaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapoOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenre OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUuyeckud 3apan. JlBa Bua dJIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3aps/a.

B3aumoneiicteue 3apspoB.  3akoH Kynona. TodeuHelii  snekTpUyecKui  3apsa.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuu
ANEKTPUYECKUX NoJeH. JINHNKM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctarmueckoro mois. [lorenuwman. Pa3HOCTh  MOTEHIIMATIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpruecKas MpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmozenicTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTPOCTAaTUUYECKas 3alUTa.

JIN3IIeKTPUKH B JIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYHIECTBOBAHHUS IEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpspkenne. 3akon Oma 1715 yyacTka LETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota sanexkTpuueckoro Toka. 3akoH Jxoyms—JIenma. MOMHOCTD 37EKTPUUYECKOTO TOKa.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTO#) anekTpudeckoii nenu. Koporkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJIYIPOBOJIHUKOB.
CsaoticTBa p—n-niepexoa. [lonynpoBogHUKOBBIE TPHOOPHI.

ONEeKTpUYecKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSTENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITma3ma.

TexHuuyeckue yCTpoilcTBa W TNPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peoctaT, HCTOYHHMKHM TOKa, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpbI, TEPMOMETP CONMPOTUBJICHHS, BAKYYMHBIH IHOJ, TEPMUCTOPHI U (HOTOPEIUCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHOe COeTUHEHNE MPOBOTHUKOB.

[IpssiMmoe m3MepeHue 3IEKTpOABMXKYIIEH Criibl. KOpoTKoe 3aMbpIKaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

OnHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepeHne  2IEKTPOABMXKYIIEH CHJIBI  HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
COINPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukm 06a3oBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBsI3¢ C KypcaMH MaTeMaTHUKH, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIC C H3YYCHHEM METOIOB HAyYHOTO ITO3HAHHSL:
SBIICHHE, HAYYHbIH (akr, rumore3a, (uU3MYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JHHEWHas ¢(yHKIMs, mapabona,
rurepooia, ux rpagK| ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhI W HMX MPOCKIUU Ha OCH
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdysusi, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BHIIbI TEILIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta30B, 3JCKTPUYECKHE
CBOWCTBA METAJLJIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIMS, TalTbBAHHMKA.

leoepacghusi: BIAXKHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusn: nmpeodpa3zoBaHue ABMKEHUI C UCTIONIB30BaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrHe), JIBUTATelIb BHYTPCHHEIO CropaHWs, mapoBas TypOWHa, OBITOBOU
XOJIOAWIBLHHUK, KOHJAUIIUOHEP, TEXHOJIOTUHU TOJYYCHUS! COBPEMEHHBIX MAaTepPHAajIOB, B TOM YHCIIC
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, JJIEKTPOHATpPEeBATENbHBIE IPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cynieprnio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTuHa TuHUI MarHUTHONW MHAYKIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MarautHoe 1ojie MpPOBOAHMKA C TOKOM. KapTuHa nAMHMM MHIyKUIMU MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IPOBOJHMKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BHkeHHE 3apsKEHHOW 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HHIYKIHH.
DIIEKTPOABMKYIIAsL CUJIA MHAYKINU. 3aKOH 3JIEKTPOMarHuTHOW nHIykuuu dapazes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAs CHjla WHAYKUUU B IPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuio Jlenua.

NHayKTUBHOCTS. SIBIICHME CAMOMHIYKIIMU. DJIEKTPOABHIKYILAS CHUJIA CAMOMH Ty KLU,

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.



TexHuueckue yCTpOWCTBAa W MPAKTUYECKOEC MPUMEHEHHE: TOCTOSIHHBIE MAarHuThl,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTHUII, UHTYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3aumopelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIECH CUJIbl UHAYKIMU OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
IMOTOKa.

SIBnenre caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yueHrne MarHuTHOTO OJIsI KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosnebanuil. IlpyXMHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHUWYECKHUX KoseOaHui. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€ATLHOM
KO0Je0aTeJIbHOM KOHType. AHAJOTusl MEXIYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHbIE MeXaHUYECKUE KOJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

IlepemenHbI TOK. CHHYCOMJANBHBIM MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemsaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AneKkTpodHepruu. KynpTypa ucCHoab30BaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpONCTBA M NPAKTHUECKOE IPUMEHEHME: JIIEKTPUUYECKHI 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmronenue 3aryxaromux KoleOaHuu.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJIEOaHUH.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KAaTYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHAN 31EKTPOIIepeadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOA MAJIBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBaHue IEpEMEHHOIO TOKa B LENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 80 IHbL

MexaHnueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JuHa BojHBL. [lomepeuHble W MpOAONbHBIE BONMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BojHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[lIkana 351eKTPOMAarHUTHBIX BOJIH. [IpyiMeHEHUE 31EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBas JUArHOCTHKA B TEXHUKE W MEAMIMHE, pajiap, paauoOnpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneO:mromieecs Ten0 Kak HCTOUYHUK 3BYKa.

HaOGnronenue oTpaxxeHus 1 MpeoMIeHU MEXaHUUECKUX BOJIH.

HaGnronenue nnrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenne cBsi3M I'pOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOHM M YacTOTOM
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OAHOPOIHON Cpefie.
JIyd cBera. TOYEUHBII UCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MpeIOMJIECHHS cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron IMOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucniepcust cBera. CrioxkHBIN cocTaB Oemmoro ceta. LIBer.

CoOuparomue M paccewBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. @opMyiia TOHKOM JIUH3BI. Y BEJIMYEHHE, 1aBAEMOE JIUH301.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



BomnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHUYeCcKHEe YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPAKIHOHHAS
peéTka, moJspous.

Llemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPakKeHUE U MpeloMieHHe cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAIBHOWH TEOPUHM OTHOCUTEIBLHOCTH
['panuubl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
OHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOMN YaCTULIBl. DHEPIHs OKOS.

Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmuvt K6aHmMoBoi ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u sHEpPruu GOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotoddpdekra. «KpacHas rpanuta» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHuyeckue yCTpOHCTBA M MpaKTHUECKOE NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUUK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo GoTorddexra.



CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozenb atoMa. [locrynarer bopa. U3nyuenue u nornouieHue (GOTOHOB IpU MEPEXOe aroma ¢
OJIHOTO ypOBHS B3HEpruuM Ha JApyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZIOpPOAA.

BosHoBbie cBoiicTBa yactuil. Bonubl ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYeHUE.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJIbHbIM AaHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3ITYUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HabGnronenue nuHeyaToro crexkTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopna 1o onpeeseHuo coctaBa paJioakTUBHOTO U3JTyUeHHs.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTHe TpoTOHa W HeilTpoHa. HykinonHas monens siapa IeiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usiyueHue. 3akoH
PaauoOaKTUBHOIO pacIaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl spa.
Snepusle peakuuu. [lenenue u CUHTES AIED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.
OnemMeHTapHble YacTUllbl. OTKPBHITHE TO3UTPOHA.
Metoab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.
®dyHaaMeHTanbHbIE B3auMoecTBus. EquHcTBO hrusnyeckoit KapTUHBI MUpAa.

TexHUUECKHE YyCTpOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YaCTHII.

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

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M aCTPOPU3UKH

Oranbl  pa3BUTHS  aCTPOHOMHHM. [IpUKIagHOE ¥  MHPOBO33PEHYECKOC 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3mH0T0 HeOa. Co3Be3aus, ipKkue 3BE3IbI, IUNIAHETHI, UX BUIUMOE JIBHUKCHUE.
ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHna u 3BE34. 3BE3ABI, UX
OCHOBHBIC XapaKTEPHUCTHKHU. Jluarpamma «CIEKTPaJbHBIA KJIAaCC — CBETHUMOCTB». 3BE3IbI



[JIABHOM TIOCJENOBATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalnbl XKU3HU 3BE3 L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
rajJlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtonieHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nomymapus 1 sipkue 3BE3.1bl.

Hab6monenus B reneckon Jlynsl, mianer, Mnegnoro [lytu.

O0o0maroniee NoBTOpeHHE

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHYECKOW cdepax AeATeIIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAay4HOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBiIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UYECKON KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuyenune kypca ¢usuku 0azoBoro ypoBHd B 11 kiacce ocyiiecTBisieTcss ¢ y4€TOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTuKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qusmyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00US TPEYTOIBbHUKOB, ONPEENIEHNE TUIOIMIAIU TNIOCKUX (pUryp u oobEéma Te.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM TIpHUpOJIE, ONTUYECKUE SIBJIICHUS B JKMBOM IPHUPOJE, NCHCTBUE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/NIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyaA, POTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozusi: TUHUU DJIEKTpOIEpeiad, T€HEPaTOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TedYb, pajap, paJuoNpHUEMHHUK, TeIEeBH30p, aHTeHHa, TenedoH, CBYU-meus,
NPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenne ydeOHOro npeamera «Dusnka» Ha ypoBHE cpeaHero odmiero obpazoBaHus (0a30BBIi
YPOBEHb) TOJDKHO 00ECIIEUUTh JOCTHKEHUE CIACIYIONIMX JIMYHOCTHBIX, METAIIPEMETHBIX U TPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3yJIbTATHl OCBOCHHS YU€OHOTO IpeiMeTa « DU3HMKay JT0JKHBI OTPaXKaTh TOTOBHOCTh
1 CIIOCOOHOCTh O0YYarOIIMXCS PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3HMIMEH JTUYHOCTH,
CHUCTEMON I[EHHOCTHBIX OpPHUEHTAllui, TO3UTUBHBIX BHYTPEHHHX YOEXKICHMH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM [IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACHIUPEHHE >KU3HEHHOTO OIbITAa M OIBITa
NESITEILHOCTH B MPOIIECCE peau3allii OCHOBHBIX HAIPaBJICHUI BOCIUTATEIHHOW JESITEIBHOCTH, B TOM
YHUCJIC B YACTHU:

1) rpa:kaaHCcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYArOMIEToCcs KaK aKTHBHOTO M OTBETCTBEHHOIO
YJIeHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJIUIMOHHBIX 00IEUEeTIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEIH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIBbHOCTh B MHTEPECAX IPaXkJAaHCKOr0 00IeCTBa, y4aCTBOBATh
B CAMOYIIPABJICHUU B 00pa30BaTeIILHON OpraHu3allnu;

YMEHHE B3aUMOJIECTBOBATh C COIMAIBHBIMU MUHCTUTYTaMU B COOTBETCTBHH C UX (PYHKIUAMU U
Ha3Ha4YCHHEM;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JTOCTHIKEHHUSIM POCCHUHCKHX YUYEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTbh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M NPUHUMATh OCO3HAHHBIE PEIIEeHHUs, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEATEIILHOCTH YUYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

4) 3cTeTUYECKOT0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOUYas JCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3nuecKoil Hayke;

5) TpynoBOro BocnuTaHus:

HWHTEpEC K pa3nyHbIM cepaMm mpodecCHOHATBHON AESITEIBHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(bu3MKON U TEXHUKOW, YMEHHE COBEpIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peann30BHIBATH
COOCTBEHHBIC KH3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWI0O M camMo00pa3oBaHHWIO B 00jacTH (HU3MKM Ha
MPOTSKEHUU BCEU KU3HH;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

cOPMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJIbTYpbl, OCO3HAHUE  TJOOAIBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE ACHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMS IIEJIeH
YCTOWMYHMBOTO Pa3BUTHS YEIOBEUECTBA;



pacimpeHne OmbiTa AEATEIBHOCTH AKOJOTHYECKOW HANpPaBICHHOCTH HA OCHOBE HMMEIOIIHXCS
3HaHU# o (pu3uKe;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BHUTHUSA
(bu3nvecKoil HayKu;

OCO3HAHHME IICHHOCTH HAY4YHOH JESITEeIbHOCTH, TOTOBHOCTh B TIpOILECCe H3ydeHHs (UNKU
OCYIIECTBIISTh POSKTHYIO M HCCIIEIOBATEIBCKYIO IS TEIBbHOCTh HHIMBUYATBHO U B TPYTIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS
ba3oBble Jiornueckue aeicTBUA:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

ONPEIEATh UEIH IEITeIbHOCTH, 33J1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

pa3pabareiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIM3a HMMCIOIIUXCS MAaTepPHAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEJISAM, OLICHUBATh
PHUCKH MOCIEACTBUN AEATENbHOCTH;

KOOPJIMHUPOBAaTh ¥  BBINOJHATH pabOTy B  YCIOBHAX pPEaIbHOrO, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

basoBbie ucciieqoBare/bCKie AeHCTBUSA:

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3UUYECKON HAYKU;

BJIQJIETh HABBIKAMHU y4€OHO-HCCIIEIOBATEIHCKON M MPOEKTHON NEATEILHOCTH B 00JIacTU (DU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelIeHUs 3a1ad (hHU3HMUecKOro
coJiepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METO/I0B [TO3HAHMS;

BJIQJETh BHUAAMHM JEATEIBHOCTHM 1O TOJYYEHHID HOBOIO 3HAaHMS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTyallMsAX, B TOM YHCIIE€ TpPH CO3JaHUU
Y4EOHBIX TPOEKTOB B 00J1aCTH (PUUKH;

BBISIBJIATh ITPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTYallM3UPOBATH 3aJady, BBIJBUraTh TUIIOTE3Y €€
pelieHusi, HaXOAWTh apryMEHTHl ISl JI0KAa3aTeIbCTBA CBOMX YTBEpP)KIEHUW, 3aJaBaTh NapameTpbl U
KPUTEPHUH PEIICHHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHHs 33/Jaud pPe3yJIbTaThl, KPUTUUYECKH OIEHHWBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JAEATEILHOCTH, B TOM UHCIE
MIPU U3YUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO 001aCTh KUZHEACSITEILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, JTOTYCKAIOIINE aThTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BIIQ/ICTh HABBIKAMH IOJy4YCeHUsS WHGOpMAIUU (PU3UUECKOTO COJEPKAaHUSI M3 MCTOYHHUKOB PA3HBIX
THUINOB, CAaMOCTOATENBHO OCYLIECTBIISATh TOWUCK, aHajdu3, CUCTEMAaTU3alMl0 MW HHTEPIPETALUIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U (GOPM MPEICTABICHUS;

OILICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;



UCIIOJIb30BaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHUKAIHOHHBIX TEXHOJOTMH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpPraHU3AIMOHHBIX 3a1ad C COOJrOJeHHEM TpeOOBaHUIA
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TUTHUEHBI, PeCypcOoCOEpex eHHUs, MPABOBbIX M ITUYECKHX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOrO COJCPIKAHHS B PA3IMYHBIX (GopMaTax ¢ y4ETOM Ha3HAYCHUSI
UH(OPMAIIMHU | [IEJICBOM ayTUTOPUH, BEIOMPAst ONTHMAIbHYO (JOPMY MPEICTABICHHS U BU3YyaIN3allHH.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe y4eOHbIe 1eCTBUS:

OCYIIECTBIIATH OOIIECHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIHHOCTH;

pacro3HaBaTh MPEIIOCHUIKNA KOH(DIMKTHBIX CUTYAllMi U CMAr4aTh KOH(IMKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPENICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHIMBH Yy aJIbHON paboTHI;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHH C YYETOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEHN KaXKJI0T0 4JI€Ha KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOH AESITEIBbHOCTH, OPraHU30BBIBATH U KOOPANHUPOBATH JEHCTBUS IO €€
JNOCTH)KEHMIO: COCTaBIIATh IUIAH JACUCTBUM, pacHpeneisiTb poiau € y4ETOM MHEHUH YYacCTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLIEHUBATh KayeCTBO CBOEr0 BKJA/Ja M KaXJOT0 y4aCTHMKA KOMaH/bl B OOIIMH pe3yiapTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/JlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HUACU C IO3ULHUHA HOBU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATErMYECKOE IIOBEIEHUE B DPA3IMUHBIX CUTYalUsAX, NPOSBITH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmusanus:
CaMOCTOSITENILHO OCYILECTBIIATH IIO3HABATENIbHYIO IEATEIbHOCTh B 00J1aCTH (DU3UKU U aCTPOHOMUM,
BBISIBJISTH MPOOJIEMBI, CTABUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITH IJIaH PELICHHs paCYETHBIX U KaUECTBEHHBIX 3a/1a4, IJIaH BHIMOJTHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMK1 y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
CIocOOCTBOBaTh (OPMHUPOBAHMIO M MPOSBICHUIO SPYAULMU B 001acTd (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyJIbTYpHBIH YPOBEHD.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISAM;
BJaJIeTh HaBBIKAMHU IO3HABATEJIbHOM pedIeKCHH KaK OCO3HAHUS COBEpIIAEMBIX JACHCTBHHA U
MBICIIUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
MCIOJIb30BaTh NPUEMBI pe(IeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;
YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIECHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yNIbTaTOB AEATEIbHOCTH;
IIPUHUMATH ce0s, TOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA,;
IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX [IPH aHAIN3€E PE3yIbTaTOB JESATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKU.



B nporecce nocTHKeHNs TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMMBbI IO (GU3UKE AJI YPOBHSA
cpenHero oo6mero oOpa3oBaHHs y OOYyYaroIIMXCS COBEPILIEHCTBYETCS ASMOLIMOHANBHBIN HHTEIIEKT,
Mpearnoiararomuii copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE, BUIETH
HaIpaBJIEHUs Pa3BUTHUSI COOCTBEHHOW AMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeryJIMPOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHHE, CIOCOOHOCTh aIaITUPOBATHCS K AIMOIIMOHAILHBIM U3MEHEHHSIM | TPOSIBIISITh THOKOCTbD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMU, BKIIIOYAIOLIEH CTpeMJICHUE K JOCTHKEHHIO LIEJH U YCHeXy, ONTHMH3M,
MHUIUATUBHOCTh, YMEHHUE IEUCTBOBATh UCXO/IA U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOIIEH CIIOCOOHOCTH MOHUMATh MOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH
€ro MPH OCYIIECTBICHUH OOILICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C IPYTUMU JIOAbMH,
3a00TUTHCA, TIPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHIL.

NPEIMETHBIE PE3YJIBTATHI

K konmy o0yuenus B 10 kiaacce npeameTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(OpPMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHHI:

JEMOHCTPHPOBATh HA MPUMEpPaxX pojb U MECTO (U3HKH B (POPMUPOBAHUH COBPEMEHHON HAYYHOM
KapTHHBl MHpA, B PAa3BUTHH COBPEMEHHONW TEXHHUKM W TEXHOJIOTMM, B INPAKTHYECKOW JAEITEIBHOCTU
JTIOJICH;

YUUTHIBaTh TPAHUIBI MPUMEHEHHsS] H3YYCHHBIX (DU3MUECKHX MOJeNel: MaTepuanbHas TOYKa,
WHEepIMaabHasl CUCTEMa OTCU€Ta, aOCONIOTHO TBEPIOE TENO, WICATBHBIN ra3, MOJEIN CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUYECKUH 3apsii IPpU pelieHnu GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (U3MUYECKUE SBIEHUS (IIPOIECCHl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU CTPOCHMSI BEUIECTBA U DJIEKTPOJAMHAMHUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHe Tel, ABM)KCHHE IO OKPYKHOCTH,
WHEepIs, B3auMojieicTBrue Tei, auddysus, OpOyHOBCKOE IBWKEHUE, CTPOCHUE JKUIKOCTEH M TBEPIBIX
TeN, u3MeHeHue o0BbEMa Ten Mpu HarpeBaHuM (OXJAXKICHWM), TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOHJIEHCAllUsl, IUIaBJIEHUE, KPUCTAJUIN3AalUsl, KUTIEHUE, BIIAXKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a
MIPU €r0 HarpeBaHUM B 3aKPBITOM COCYZE, CBS3b MEXK/Y MapaMeTpaMu COCTOSIHUS ra3a B M30Ipolieccax,
AJIEKTPHU3ALINS TEJI, B3aUMOJICHCTBHE 3aPsI0B;

OIIMChIBATh MEXAHUYCCKOE IABHKECHHC, I/ICHOJ’IBSYSI (bHBI/IquKI/Ie BCIIMYNHBIL. KOOp)II/IHaTa, IIyThb,
nepeMenieHnue, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa, UMIIYJbC Tejla, KUHETHYecKas »HEeprusd,
MOTEHIIMATIbHAS YHEPrHus, MEXaHu4yeckasi paboTa, MEXaHUYECKasi MOIIHOCTh; MPU OMHCAHUU MPABUIHHO
TpaKTOBaTI) (1)1/13H‘I€CKI/II>1 CMBICJI HCHOHBSyeMBIX BCJIMYUH, HUX O603H3‘-I€HI/I5I n CAWMHUIIBI, HaXOAUTb
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMY;

OMKCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIUIOBHIC SIBJICHHS, UCHONB3YS (U3UUecKue
BEJIMYUHBI: JaBJCHUE Ta3a, TeMIlepaTypa, CpPeAHssi KUHETUYECKas SHEpPrusi XaoTHMUYECKOTO JABUKEHUS
MOJIEKYJI, CPETHEKBAIpaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSSI SHEPTHs, padoTa
ra3a, Ko3(pQUIMEHT MOJIE3HOTO JEHCTBUS TEMJIOBOIO JBUTATENsS; IPU OMUCAHUM MPABUIBHO TPAKTOBATH
(Gu3NYeCKU CMBICT HCIIOJB3YEMBIX BEIMYMH, MX OOO3HAYEHHMS M EIMHMIBI, HAXOAUTH (OPMYJIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMU BEITUYHMHAM;

OTHCBHIBAaTh HW3YUYEHHBIE JJICKTPUYECKHE CBOMCTBA BEIIECTBA M JJICKTPUYCCKUE SIBICHUS
(mportecchbl), UCMONB3ys (PU3MUECKUE BEIMYMHBL: DJIEKTPUUYECKHA 3aps], DJIEKTPUUYECKOe TIOoJIe,
HaHpH)KéHHOCTI: I10J14, IIOTCHIHUAJ, paSHOCTI: NOTCHIUAJIOB, HpI/I OIIMCAaHUHN HpaBI/IJIbHO TpaKTOBaTI:



(Gu3n4ecKUii CMBICI MCIOJb3yEMbIX BEJIMYMH, UX OOO3HAUYEHUS U EIUHMIBI;, YKa3blBaTh (hOPMYJIBI,
CBSI3bIBAIOIME JAaHHYIO (U3NYECKYIO BEJIMUMHY C APYTUMU BETUUUMHAMU;

aHATM3UPOBATh (PU3UYECKHE MPOIECCH U SIBICHUS, UCTIONB3Yys (PU3NYECKHE 3aKOHBI M MPUHIUIIBL:
3aKOH BceMupHoro tarorenus, I, II u I 3akonbl HproTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON HEPTUH,
3aKOH COXPAaHECHMsI MMILYJIbCA, IPUHLHKII CYNEPHO3ULUN CHJI, NPUHLUI PAaBHONPABHS HHEPLHUAIBHBIX
CUCTEM OTCUYETA, MOJIEKYJSIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BEILECTBA, Aa30BbIC 3aKOHBI, CBSI3b
CpeaHell KHHETUYEeCKOH YHEPruy TEIJIOBOTO JBMKEHHS MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypoi, MepBbIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMsI SJIEKTPUUECKOro 3apsaa, 3akoH KyioHa, npu 3ToM pazinuyarhb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPA)KEHUE U YCIOBUA (TpaHUIbI, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHHLUMUIBI JCUCTBUS MAalIMH, HPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyaTh ycaoBUs UX O€30MACHOTO MCIIOJIB30BaHMS B TOBCEIHEBHOM KU3HM,

BBIMOJIHATh  SKCIEPUMEHTBl IO HCCIEIOBaHHUI0 (U3UYECKUX SBICHUH U  IPOLECCOB C
UCIOJIb30BAHUEM HIPSAMBIX U KOCBEHHBIX U3MEPEHUH, Ipu 3TOM (GopMysupoBaTh Npobdiemy/3agady U
THIIOTE3Y Y4eOHOTr0 SKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOT0 000pyIOBaHUS, TPOBOIUTH
OTBIT U (POPMYIIMPOBATH BHIBObL;

OCYILLECTBIIATh NPsMbIE U KOCBEHHbIE M3MEpEHMs (PU3MUECKUX BEIMYUH, NPH 3TOM BbIOMpATh
ONTUMAJIbHBIA CIIOCOO0 M3MEpPEHHMs W MCIIOJIb30BaThb M3BECTHBIE METO/Abl OLEHKH IOTPELIHOCTeH
U3MEPECHU;

WCCIIEZIOBAaTh 3aBUCHMOCTH MEXKIy (QHU3UYECKUMH BEIWYMHAMHU C HCIIOJIB30BAaHUEM IPSIMBIX
U3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh pe3yJIbTaThl MOTYYEHHONW 3aBUCUMOCTH
(Gu3nMYeCKUX BEJIMYUH B BUJE TaOIUI] U rpaMKOB, AeIaTh BEIBOJBI 10 pe3yJIbTaTaM UCCIIEI0BaHMS;

co0nroaTh MpaBwiia OE30MacHOTO TpyJa MpU MPOBEACHUM HCCIECJOBAHMM B paMKax ydeOHOro
AKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM M  IMPOEKTHOM JEATEIbHOCTH C  MCIIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYI0BaHUS;

pemiaTh pacu€THbIE 3aJ]aud C SBHO 3a/JlaHHON (pU3MUYECKOW MOJIeNbl0, HUCHOJb3Ys (U3UUECKue
3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBHUSA 3a/laud BBIOMpaTh (U3NYECKYI0 MOJIENb, BBIACIATH
¢u3nueckre BeIUUUHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pellleHus, IPOBOJAUTh PAcU€Thl U OLIEHHUBAThH
PEeaIbHOCTH MOJTYYEHHOIO 3HaYEHUS! PU3NYECKON BETUUHHBI;

pelmars KadyeCTBEHHBIE 3aJauyd: BBICTpauBaThb JIOTUYECKM HENPOTHUBOPEYMBYIO  LEMOUYKY
paccykKJIeHUI ¢ ONOopoi Ha N3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

HCIOJIb30BaTh MpPH pEIIeHWH y4eOHBIX 3aJau COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU IS
MONCKA, CTPYKTYPUPOBaHUS, HHTEPHpPETAllMd M TMpPEACTaBICHUS Y4eOHONH M Hay4HO-IOIMYJISIPHOU
uHpOpMalUY, TOJYYEHHOM M3 pPa3IMYHbIX HCTOYHHMKOB, KPUTHUYECKH aHAIU3UPOBATh IOIYYaeMYIO
nH(pOpMaINIO;

MIPUBOJIUTH MPHUMEPHI BKJIa/Ja POCCUMCKHX U 3apyOeKHBIX yUEHBIX-(DM3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUS MO (U3UKE B TOBCEAHEBHOM >KM3HM s OOecreueHHs
0€30MacHOCTH TpU OOpallleHuH ¢ NpUOOpaMU U TEXHHUUYECKUMH YCTPOMCTBAMHM, ISl COXPaHEHHs
3/10pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY Kalollel cpee;

paboTaTh B IpyIIie C BHIMOJIHEHUEM Pa3IMUHBIX COLUATIBHBIX POJIEH, MNIAHUPOBATh PadOTy IPYMIIbI,
palMoHaNBHO paclpeseNiaTh 00A3aHHOCTH U TUIAHUPOBATh JIEATELHOCTh B HECTAHIAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHE PACCMaTPUBAEMOI TPOOIIEMBI.

K xoHny oOyuenus B 11 kiacce npeaMeTHbIe pe3ybTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTH Y OOYYAIOIIMXCS YMEHUMN:

JeMOHCTPHPOBATh HA MpUMEpPaxX pojb U MECTO (U3UKHU B (POPMUPOBAHUH COBPEMEHHON HAy4HOM
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOTUM, B NPAKTUYECKON IEATEIBHOCTH
JIOZIEH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;



YYUTBIBATh TPAHUIBI MPUMEHEHUS! M3YYCHHBIX (DU3MYECKUX MOJEICH: TOYCYHBIN AIEKTPHUCCKUI
3apsijl, JIyd CBETa, TOYCUHBIH MCTOYHHK CBETa, SIIEPHAs MOJENb aroMa, HYKJIIOHHAas MOJIeNb aTOMHOTO
sJIpa MpH perieHn: (PU3NIecKux 3a1ad;

pacrio3HaBaTth (pu3mueckue sBIEHHS (MpoIecchl) W OOBSICHATH HMX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA ¥ KBAaHTOBOW (DU3WKHU: DIEKTPUYECKas MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHUTHOE JCWUCTBUS TOKA, B3aMMOJCHCTBUE MAarHUTOB, AJICKTPOMArHUTHAs WHIYKIIWS,
NEHCTBHE MAarHUTHOTO TIIOJIsI HA TMPOBOJHUK C TOKOM U JBWKYIIUHCS 3apsl, SJICKTPOMArHUTHBIC
KoseOaHus W BOJHBI, NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpPaKEHUE, IPEOMIICHHUE,
uHTepdepeHns, Tudpakius W TMOJSIpU3aAIUs CBETa, JIUCIEPCUs CBETa, (OTOIIEKTPpUUYCCKUN 3PdekT
(botoapdekr), cBeroBOoe naBiIeHHWE, BO3HUKHOBEHHME JIMHEMYAaTOTO CIIEKTpa aToMa BOJOPOJA,
€CTEeCTBEHHAs U HCKYCCTBEHHAs! PaJHOAKTUBHOCTH;

ONMCHIBaTh HM3yUYCHHBIC CBOICTBAa BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, OINTHYECKUE,
AJIEKTPUUYECKYIO TPOBOJUMOCTD PA3JIMYHBIX CPEJT) M AICKTPOMATHUTHBIC SIBICHUS (TIPOLECCHI), HCIIOJIB3Ys
(bu3NYeCcKre BEIUYUHBL: dJICKTPUUYCCKHIA 3apsi]l, CHUJIa TOKA, JJIEKTPHUECKOE HAIPSDKEHHUE, IICKTPUIECKOES
COIIPOTHBIIEHUE, PA3HOCTh NMOTEHIMAJIOB, SJEKTPOIBIKYIIAs CHIa, paboTa TOKA, MHIYKINS MarHUTHOTO
noJisi, cuita Amrepa, cuia JlopeHna, HHIYKTUBHOCTh KaTYIIKH, YHEPTUS SJEKTPUIECKOTO U MarHUTHOTO
MOJICH, MEpUOJ M 4YacToTa KoJieOaHWil B KoJeOaTeNbHOM KOHTYpE, 3apsj M CHUja TOKa B IIPOIECCE
TrapMOHUYECKUX DJICKTPOMArHUTHBIX KOJIeOaHui, (JOKYCHOE pacCTOSIHME M ONTHYECKasi CUJIa JIMH3BI, TIPU
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYUH, WX 0003HAUYCHUS H
CIMHUIIBI, YKa3blBaTh (OPMYJIBI, CBS3BIBAIONIME JJAHHYIO (U3WYECKYI0 BEIUYHHY C JPYyTUMHU
BEIIMYMHAMU;

OIMCHIBATh W3YyYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOILIECCHI, UCIONB3Ys (DU3UYECKHE BEITHMYUHBL:
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YaCTOTA CBETA, YHEPTHS U UMITYJIbC (POTOHA, TEPHO/
noJrypacriajia, SHEpTHsl CBSI3U aTOMHBIX S/Iep, IPH ONMCAHUH MPABMIILHO TPAKTOBATh (PU3NIECKUN CMBICIT
WCTIOJB3YEMBIX BEJIMYMH, MX 00O3HAUCHHs W €AMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO
(bU3MYECKYIO BETUUMHY C APYTUMHU BEIHMUYMHAMU, BBIYUCIIATH 3HaYeHHE (PU3NUYECKON BETHMUNHBI,

aHAIIM3UPOBATh (PU3NYECKUE MPOIIECCHl U SBICHUS, UCTIONB3Ys (PU3UUECKHE 3aKOHBI U MPUHIUIIBL:
3akoH OMma, 3aKOHBI TIOCJIEOBATEIBHOTO H MapauIeIbHOTO COEIMHEHHSI TPOBOJIHUKOB, 3aKOH JIKOysa—
JleHna, 3aKOH JIEKTPOMAarHUTHON WHAYKIUH, 3aKOH TPSMOJIMHEHHOTO PACIPOCTPAHEHHUsI CBETA, 3aKOHBI
OTpaXKCHUs CBETAa, 3aKOHBI TPEJIOMJICHHS CBeTa, ypaBHeHHe OiHmTeiiHa s (oTtodrddexTa, 3akoH
COXPaHEHHUs SHEPTUH, 3aKOH COXPAHEHHUS MMITYIIbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHs MacCOBOTO YHCIa, TIOCTyaThl bopa, 3aK0H paguoakTUBHOTO pacmaa, MpH STOM pa3iIHyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHHE W YCJIOBHS (TpaHUIIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIpE/ICTISATh HAIPABJICHWE BEKTOpa WHAYKIIMM MAarHUTHOTO TIOJNS TMPOBOJAHHMKA C TOKOM, CHIIBI
Awmnepa u cuisl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBa€MO€E IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIONHATh  OKCIEPUMEHTHI TI0 HUCCIEJOBAaHHIO (PH3UYECKHX SBICHHM W TPOIECCOB C
HCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUU: MpU 3TOM (HOpMYIHpOBaTh MpodieMy/3anady u
THIIOTE3Y YIeOHOTO IKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHUS, TPOBOINUTH
OIIBIT ¥ (POPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIE H3MEPEHHsS (PU3NYECKUX BEJIUYUH, TPU ITOM BBIOMPATH
ONTUMAJTBHBIA CIMOCOO W3MEPEHHS U HCIOJb30BaTh W3BECTHBIE METOABl OIICHKH TIOTPEUTHOCTEH
W3MEpEHHUI;

WCCIIEIOBAaTh 3aBUCHUMOCTH (PU3UYECKUX BEIWYHH C HCIOJIB30BAHHEM IMPSIMBIX H3MEPEHHUU: TPH
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJbTAThl MOTYYCHHOH 3aBUCUMOCTH (U3NIECKUX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, JeNaTh BBHIBOBI IO PE3YJIbTaTaM UCCIICOBAHHUS,



coOmroiaTh TMpaBujia 0€30MacHOrO TpyAa MPU NPOBEICHUHM HCCIAEAOBAaHUN B paMKax y4eOHOTO
JKCHEPUMEHTa, Yy4eOHO-MCCIEJOBATENbCKOM M IPOEKTHOM  JESITEeIbHOCTH C  HCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYIO0BAHUS;

pemaTh pacu€THBIC 3a7aud C SBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HUCHOJB3Ys (U3UUECKUe
3aKOHBI M IPUHIMIIBI, HA OCHOBE aHAIM3a YCJIOBUSA 3a/laud BBIOMpATh (U3NYECKYI0 MOJENb, BBIACIATH
¢bu3nyeckre BeIMYUHBI U (HOPMYIIbl, HEOOXOAUMBIE 1JIs €€ PeLIeHMs], IPOBOJUTh PAcyEThl U OLIEHUBATb
PeaTbHOCTh MOIYYEHHOTO 3HAYeHUS! (PU3UUECKON BEITMYMHBI;

pemaTh KaueCTBEHHbIE 33/1a4M: BBICTPAUBATh JIOTMYECKM HENPOTHBOPEUYHMBYIO  LIETIOYKY
paccyXKJIeHHU ¢ OOpOol Ha N3y4YEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

UCIOJIb30BaTh IPU PEIIEHUU Y4EeOHBIX 3a]lad COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUH JUIS
MOUCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETALMU W NPEACTAaBICHUA Y4eOHOW M HAyYHO-IOMYJISIPHON
uHbOpMalUY, TOJYYCHHOM W3 pPAa3IMYHbIX HCTOYHHMKOB, KPUTHUECKH aHATU3UPOBATH IOIYYaeMYIO
nHpopMaIuno;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAaIIMH, NOPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iuyarhb
YCIIOBHSI UX 0€3011aCHOTO UCTIOIB30BaHUS B IOBCETHEBHOMN JKU3HU;

MPUBOANTH MIPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX yU€HBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIOJb30BAaTh TEOPETHUYECKHE 3HAHUS O (U3UKE B IOBCEAHEBHOM >KM3HM s OOecreueHHs
0€30MacHOCTH TpU OOpalleHHH ¢ NPUOOpaMU W TEXHHUYECKUMH YCTPOHCTBAMH, JUISI COXPaHCHHS
3II0POBBSI U COOJTIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOILEH cpere;

paloTaTh B IpyIIIE C BBINOJIHEHUEM PA3JIMYHbIX COLUAIBHBIX POJIEH, IUIaHUPOBaTh paboTy rpyIIbl,
palMoHANIBHO paclpeseNaTh 00A3aHHOCTH U IUIAHUPOBATh JIEATEBHOCTh B HECTAHIAPTHBIX CUTYaLUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO U3 YYACTHUKOB TPYIIIEI B PELICHUE PACCMAaTPHBAEMOM MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' ARLHEY https://m.edsoo.ru/7f41b£72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmiorexa LIOK
’ https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6 OK
23 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 hgp:jﬁé;i(i'm T41bFT2
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpHUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmnoreka [JOK
’ da3oBbIe NEPEXObI https://m.edsoo.ru/7{41bf72



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 pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 1
DueKTpoCTatiia 0 https://m.edsoo.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
) Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoubusie IlpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nojie. DJIeKTpOMarHuTHas 1 | 3 bubnnorexa [JOK
' WHYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
1 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 | bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
23 o 10 3
i https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 | bubnmuorexa [JOK
) OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6

https://m.edsoo.ru/7f41c97¢



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

bubmuorexa [JOK
4.2 4
Crpociue atoma https://m.edsoo.ru/7{f41c97c¢
bubmuoreka [JOK
4. A
3 TOMHOE AApo > https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMUU M aCTPOPHUIUKU 7 bubmorexa IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6 OBOBUIAIOIIEE IIOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 EEE:I;I ;;;é;;i?:j TE41e97e
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE 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 IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®du3rka — Hayka O IpUpOJIE.
1 Hayunsie MeT(})II[I)I HO?I,)H;HI/M 1 bubmmorexa [TOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

) (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE | bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBM>KeHue MaTeprualibHON TOYKH IO 1 bubmorexa HOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [TOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspkecTH. [lepBas kocMuyeckast bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cinpOTanefuq; npu IIBI/IE(GHI/II/I bubmmorexa LHOK

https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToTeHumanbHas SHEPTHSL. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
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 sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTponbHas padora no teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

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

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

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

)3 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

9 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJIMHAMHYECKOI CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

31 Buae! Tennonepenaun bubmmnorexa [IOK

https://m.edsoo.ru/ff0c5¢36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu Buommorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenave. AauadaTHbIi mpoiecc

13 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 Heob6patumocTs mporieccoB B 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
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35
MallIAHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIIJ]
37 DKoJIorHu4YecKre mpooIeMbl
TEIJIOOHEPTEeTUKU
18 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa [OK
YIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIleHHbIN bubmmorexa [TOK
Hyxd. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
4 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[InaBneHue u KpucTaIM3aLuUs.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 YpaBHeHHE TEII0BOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. I[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmnorexa [IOK
yup ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueyHbIH 3IeKTPUUECKUH bubmnorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsij
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 nois. [lorennuan. PasHocTh bubmmorexa LOK
) ’ https://m.edsoo.ru/ff0c6f00
IMOTEHIIUAIOB
IIpoBOAHHKH U TUDIEKTPUKHU B
P P bubmuorexa [JOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIeHCcaTOpa. DHEPrus 3apssKeHHOT 0 bubmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas padota
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHast paboTa

O6o0maromuii ypok
«InexkTpoanHaMmukay / Becepoccuiickas
poBepouHas pabora

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMiiepaTypbl. CBepXIIPOBOJUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 CBoiiCTBA JIEKTPOHHBIX ITYYKOB !
[MomynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-nepexoxa. [loaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DJIEKTPUUYECKUH TOK B paCTBOpax U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DJIEKTPUUYECKUI TOK B ra3ax.

65 CamocTosiTenbHbIN U 1 bubnnoreka [JOK
HECAMOCTOSTENBHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrponbHas pabora no reme

67 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHblit ypok. O000maronuii ypox 1 bubmmoreka [IOK
no reMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 110 68

[TPO'PAMME



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

11 KIIACC

DJIEeKTPOHHbBIE
Jlara uudposbie
N KoanuyecTBO 9YacoB u3ydyeHusi ~ oOpa3oBaTe/ibHbIE
[1]
- Tema ypoka pecypcsbl
n/n yp
Konrpoabnbsie IIpakTHyeckue
Bcero
padoThI padoThI
ITocTostHHBIE MATHUTEL K UX
B3auMoJielcTBHE. MarHuTHOE 110JI¢. | bubnunoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIMU
MarnuTHO€e 1oJjie TPOBOTHUKA C TOKOM.
OmeiT Opcrena. Bzaumoaeiicteue 1 bubnnorexa [IOK
peTesa. https://m.edsoo.ru/ff0c98fe
MIPOBOIHUKOB C TOKOM
JlaGopatopHnas pabora «3yueHue | 1 bubmuoteka [IOK
MarHUTHOTO TOJISI KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
JIaGoparopnas padora «VccinenoBanue 1 1 bubnuorexa [IOK
. patop P https://m.edsoo.ru/ff0c9ac0
JIEHCTBHS IOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM
JleficTBe MarHUTHOT'O MOJIS Ha
JBIDKYIIYIOCS 3apsDKEHHYIO YaCTHIT 1 bubmorexa HOK
ymy P y Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnsl Jlopenia
OnekTpoMarauTHas HHAYKIus. [ToTok
BeKTOpa MarHUTHOU uHAykuuu. J/1C |
WHYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Oapazges
JlabopaTopHas pabota «lccnenoBanue 1 1 bubnuorexa [JOK



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

SIBJICHUS BHGKTpOMaFHPITHOﬁ HUHIOYKOUW

https://m.edsoo.ru/ff0cal50

NupykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 10Jie

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JIEKTPOJABUIaTEIb,
YCKOPHUTENHN JIEMEHTaPHbIX YaCTHIL,
MHIYKIIMOHHAs NIeYb

10

O6o6maromuii ypok « MarauTHoe modie.
SHGKTPOMaFHI/ITHaSI WHIAYKOUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab&82

11

12

13

14

15

KonTponbHas padoTa 1mo Teme
«MarauTHoe 1oJe. DIIEKTPOMarHuTHas
HHTYKIUS

CB00OOIHBIE MEXaHUYECKHE KOTCOaHMA.
IMapmonnueckue konebanus. YpaBHEHHE
TapMOHHYECKHUX KOJeOaHHi.
[IpeBpamienue 3HEprun

Jlaboparopnas pabota «Vccrnenoanue
3aBUCUMOCTH NIEPHOJIA MAJIBIX
KojeOaHuil Tpy3a Ha HUTH OT JAJTUHBI
HUTU U MacCChI TPy3a»

Koneb6arenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJeOaH!s B
ueaIbHOM KoJjeOaTeTbHOM KOHTYpE.
AHanorust Mexxay MeXaHHueCKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaQHHSIMA

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpe

bubnuoreka [{OK
https://m.edsoo.ru/ff0cad58

bubnmorexa LIOK
https://m.edsoo.ru/ff0caf06

but6mmorexa [IOK
https://m.edsoo.ru/ff0cb&820

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4



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
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

19

20

21

[IpencraBnenue o 3aTyxarmnmx
KosieOaHusAX. BeIHYXICHHBIC
MexaHH4eCcKHe Koiebanus. Pe3onanc.
BBIHy)KI[eHHbIe BHGKTPOME[I‘HI/ITHBIC
KoseOanus

[Tepemennsbiii Tok. CUHYCOUJATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IponsBocTso,
neperaya u norpedaeHue
JIEKTPUYECKON SJHEPTUU

YCTpoHCTBO U MPaKTHUECKOE
MIPUMEHEHHE AJIEKTPUIECKOTO 3BOHKA,
re’HepaTopa nepeMeHHOro TOKa, TMHUN
aNeKTponepenay

OKOJIOTHYECKNE PUCKU TIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
AJIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU

MexaHnudecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunbie U TPOJOJIbHBIE BOJIHBI

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbd34

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ccas54

22

3ByK. CKOpOCTh 3BYyKa. | pOMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa

but6mmorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

24

DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA
U CKOpOCTh. [1IKkana 3J1eKTpOMarHuTHBIX
BOJIH

HpI/IHI_[I/IHI:I PaaroCBA3U U TCICBUACHUA.

bubnunorexa LIOK
https://m.edsoo.ru/ff0ccfe0



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

PazButue cpeacts cBsazu. Paguonokamus

KonTponbras padora «Konebanus u

bubnunorexa LIOK

25
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonnHENHOE pacIpOCTpaHEHHE
26 CBiTa B OJ[HO OI[Hpoﬁ cpenepToqeqHHﬁ bubmmorexa [TOK
P pese. https://m.edsoo.ru/ff0cd350
HCTOYHHUK cBeTa. JIyu cBera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [TocTtpoenune nzobpaxkeHuit B bubmorexa HOK
’ P P https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3€pKajie
IIpenomnenne ceera. [Tonnoe
28 BHYTpPeHHEE oTpakenue. [IpenenpHbIi buGnuorexa [IOK
YIP P P https://m.edsoo.ru/ff0cd7f6
YTOJ OJHOTO BHYTPEHHETO OTPaKEHUS
29 Jlaboparopuas padota «3mepenue bubmmoreka [JOK
IOKa3aTelIsl IPEJTOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue n3obpaxeHuii B
30 nuH3e. Dopmysia TOHKOM JIMH3BI bubmmorexa [IOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
VYBenuueHue JTuH3bI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300payKEHUH B JIMH3AX»
Hucnepcus cBera. CI0XKHBIA COCTaB
3 6enoro csera. LIer. JlaboparopHas
pabota «Habmroenue aucnepcuu
CBETa»
1 WnTepdepennus creta. Audpaxius bu6muoreka [JOK
ceta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI M yCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
36 ['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM bubnuorexa [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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

MexanukH. [locTynarel cienuaibHOM
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTENHLHOCTD OJHOBPEMCHHOCTH.

https://m.edsoo.ru/ff0cf862

37 3ameJIeHHe BpPEMEHU U COKpAILEHUE bubmmorexa LIOK
g P pat https://m.edsoo.ru/ff0cta42
JUTMHBI
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
38 yacTubl. CBA3b MacChl C DHEPTUEN U buGnuorexa [IOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrusi MOKOs
39 KonTponbhas padorta «Ontuka. OCHOBbI bubnuorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ff0ctf610
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK
UMIYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
41 OTKpbITHE U UCCIIEI0BAaHUE Bu6mmoteka [JOK
dotorddekra. Onbitel A. I'. Cronerosa https://m.edsoo.ru/ff0cffc4
3akonbl pororddexra. YpaBHeHuE
42 BﬁHmTegHa J'Iq:lq)(i)OTOB(i)(;@)eKTa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d015¢e
«Kpachnas rpanuna» ¢potospdexra
43 JaBnenue cBera. Onbithl [1. H. bubmuoreka [{OK
Jlebenera. Xumudeckoe JeiicTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCcTpoucTBa u
44 MPAaKTUYECKOE TPUMEHEHHUE:
¢dboTosrneMeHT, GOTOAATYNK, COTHEUHAS
Oarapesi, CBETOANO]
45 Pemenne 3agau mo Teme «IEMEHTBI but6mmorexa [IOK
KBaHTOBOW ONTHUKW) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITEI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
b K
47 [Toctynatel bopa nommorexa [0

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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
https://m.edsoo.ru/ff0d0afa

48

49

50

W3nyyenue u noriomieHue GOTOHOB MPH
IIEpPEX0/Ie aTOMa C OJJHOTO YPOBHS
SHEPIuM Ha Apyroul. Buasl criekTpos

BomnHoBEIe cBOiicTBa yacTull. BoaHEI fe
bpoiina. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
W3JIy4eHUe

OTKpbITHE paInOaKTUBHOCTU. OTBITHI

Pesepdopna o onpenenenuto cocraBa
PaMOAaKTUBHOTO U3TYUYEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
H3quCHH$I. B.]'II/UIHI/IG paIII/IoaKTI/IBHOCTI/I
Ha JKUBBIE OPraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacran. DIIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4yeHue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B S7pE.
SAnepHsle peakuuu. SInepHbIi peakTop.
[TpoGnemsl, mepCreKTHBEI,
JKOJIOTUYECKHE ACTIEKTHI A1€PHON
SHEPreTUKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
MO3UTPOHA. MeTO bl HAOTIOIEHUS U
PErucTpanyy JIEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yH1aMeHTanbHbIE
B3auMoIecTBUA. EAMHCTBO uznueckoit
KapTHUHBI MUPa»

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTpOHOMMHU. Bup 3BE€31HOTO



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

56

Heba. Co3Be3us, ipKue 3BE3BI,
[JIAHETHI, UX BUIMMOE JIBHKEHHE.
ComnHeunast cucTtemMa

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

58

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI IVIABHOM MOCJIE10BATEIBHOCTH.
BnyTtpenHnee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABIICHUS O
MIPOUCXOXKACHUH U 3Borounu CoJlHLA U
3BE3]

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B
s,Ipax rajJakTUK

59

Bcenennas. Pazberanue rainakTHk.
Teopusa bonbemoro B3peiBa. PenukroBoe
u3llydyeHue. MerarajakTuka

60

61

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «D1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTMYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJIOBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOMN
HAy4YHOU KapTHHE MUpa

64

O6o0maromuii ypok. Pons ¢puzudeckoit
Teopuu B GOPMHUPOBAHUH




MpeACTaBICHUH 0 (PU3NUECKON KapTHHE
MuUpa

O6o06maromuii ypok. Mecro
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IPEJICTABICHUNA O IPUPOAE
66 PesepBHbIil ypok. MaruutHoe 1oie. 1
DneKTpoMarHuTHast UHIYKIUs
67 PesepBHblii ypok. Ontuka. OCHOBbI |
CHELMAIbHON TEOpHUU OTHOCUTEIBLHOCTU
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubmmoreka [JOK
DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOUN NEATEILHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJSIPHO-KUHETHUYECKON Teopuun
CTPOEHHs BEIleCTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JaBJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Ta3a B M30IpOLEeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [BIKEHHE, HWCIONb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJMHATA, MYTh, MEpEMEIIeHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tella, CHJIa, WMIYJIbC Tela, KWHETUYECKass DHEPrus,
MOTEHIIMATbHAS DHEPrHsl, MeXaHWdeckas padora, MeXaHHUYecKas
MOIIHOCTh; TIPHU OMUCAaHUH MPABHIHLHO TPAKTOBATH (DU3HUECKUN CMBICI
WCTIONB3YEMBIX BEIUYHH, WX OOO3HAYCHHUS W EIUHUIIbI, HAXOJUTh
(bopMyIIbl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABWIBLHO TPAKTOBATh (PU3UYECKHUI CMBICI HUCIOIB3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBI: 3aKOH BCEMUPHOTO TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpPaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNII CYNEPIO3ULUN CUJI, TPUHIUII
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruu TEIUIOBOIO JBMKEHUS MOJIEKYJ C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTU4YecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OcyiecTBiATh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3MuecKux

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYMPOBATh
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHOJIb3ysd (U3UYECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIOYKY paccyxcz(eHHﬁ C OHOpOfI Ha N3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypUPOBaHMS,
UHTEpIpeTalMi W NpPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH HpHUMEpbI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHUE MPOLECCOB OKPY’KAIOLIETO
MUDpAa, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B oxpyxcaromeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyalusiX, aJ€KBATHO OLIEHWBATh BKJIAJ Ka)XJIOTr0 U3 yYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUUYECKON JeATeIbHOCTU
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YyUYEHHBIX (PU3UYECKUX MOJIEINICH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHN: (pr3nYecKux 3a1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYLIMHCA 3apsf, 3JIEKTPOMAarHUTHBIE
KonebaHWs W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYI0 MPOBOAUMOCTh Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTh KAaTyILKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHIa TOKA B MpoIiecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHuE W ONTHUYECKas CWJIA JIMH3BL, IPU ONHUCAHUU IPAaBUIIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAUeHMsT W EIUHMIbI, YKa3blBaTb (HOPMYJbl, CBSA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/ILICCKYI-O BCIMYUHY C APYTMMHU BCIIMYHMHAMMH, BBIYUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckne 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHua, 3aK0H 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacmajga; IMpH JTOM pa3iuyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YUIEOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (bOpMy.TII/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUH; TPU OITOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




WCCIeOBAaHUNH B paMKax YydeOHOTO JKCIEpUMEHTa, y4eOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
YCIOBHS  3aa4d  BBIOMpAaTh  (PU3MUECKYH) MOJAETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha M3YUCHHBIC

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

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpEeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh MPUHLMIIBI ACUCTBUS MAIIMH, NMPUOOPOB U TEXHHUUECKUX

YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO HCIOJIb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€XKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBECHUS B OKPY KAIOIICH cpesie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ paboOTy  IpyHmbl,  PAlMOHATBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLEHUBATb BKJIAJ KaXIO0ro0 U3 YYaCTHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METObI MMO3HAHUS OKpYyXkaroiero Mmupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Tpollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUH. ['paHULIBI NPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Tpuamn
cootBeTcTBUs. Poinp u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexaan4deckoe JABHKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOI'O ABHKCHUAI. Cucrema orcuéra.

Tpaexropus

2.1

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
MaTepuaibHON TOYKHM, UX MPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOpEHUH, Iy TH u HepEMEIICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU

CBobOoaHoe majgeHue. Y cKopeHrue CBOOOHOTO




nagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTIJIOBas CKOpPOCTb, JIMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMHUTEIIFHOE YCKOPEHHE

Texuuueckue YCTPOWCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAOB, LENHBIE U PEMEHHBIE

nepenadn

[IpakTueckue paboTHI. N3mepenue
MTHOBEHHOMN CKOPOCTH. UccnenoBanue
COOTHOILUEHUS MEXY IMyTSIMH, POUIEHHBIMU
TEJIOM  3a  TOCJIENOBAaTEIbHBIE  pPABHBIC
IIPOMEKYTKH BPEMEHHM TP PABHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOM CKOPOCTBIO, PABHOU
Hy10. 3ydeHue NBUKEHHS LIApUKA B BA3KOU
KUOAKOCTU.  M3ydyeHuwe  OBMKEHUA — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.2.1

222

JUHAMUKA

[TpuHIHD OTHOCHUTEIILHOCTH lanunes.
IlepBeii 3akoH Herorona. HMHepuumanbHbIe
CUCTEMBI OTCYETA

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

223

22.4

Bropoit 3akoH HproTOoHa 11 MarepuanbHOU
TOYKM B WHEPLMAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas xocMuueckast ckopocTs. Bec tena

225

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI W CHJa  TPEHUS  IOKOS.
Koaddunment tpenus. Cuna cOnpoTUBICHHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€




2.3

2.2.7

228

229

[TocTynaTenbHOe U BpalaTeIbHOE JIBHXKEHHE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAallICHHS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ IIOAUINITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padothl. U3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH TMOJ
JEHCTBUEM HECKOJIbKMX cwil. lccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B JeOpMHUPYEMO TPYKUHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI HUX JAedopmanuu.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

3AKOHBI COXPAHEHNW A B MEXAHUKE

23.1

NMnynec MaTepHambHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYEK. Mmmynbc cuibl u

HU3MCHCHUEC UMITYJIbCAa TECJIa

232

233
234

235

3akoH coxpaneHus umnyinsca B HCO.

PeakTtuBHOE nBUXKEHUE
PaGora cuet
MormHocTs criIbl

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KNHETHYECKON YHEPTUH

2.3.6

[lorennmaneHass oSHeprusd. [loreHumanbHas
SHEprus YIpyro nehopMUPOBAHHON
npyxunbl. [loTeHnuaneHass odHeprus Tena

BOJIM3U OBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCMOTCHIMAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIIOTCHIIMAJIBHBIX CHII C
U3MCHECHUCM MEXaHUYEeCKOMH SHEpPIrun
CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKOW SHEPTUn




238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,

239 BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET
[Ipaktrueckue paboTel. M3ydeHwe CBs3H
53,10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBa3M  pabOThl  CHIIBI €
M3MEHEHUEM MEXaHWYECKOW IHEPTUU Tema
3 MOJIEKVYJISIPHAA ©®U3UKA U TEPMOJNHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHH HacCTull BEIICCTBa

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

Macca wMonekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Lenscus

3.1

Mopnens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM

TCOPHU UACATBHOI'O Ira3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KHMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMUS

yactul] ra3a. [llkana remneparyp KenbBuna

VYpaBuenne Knanelipona — Menzaeneesa.

3akon JlaabTOHA

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSIHHBIM KOJIWYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, n300apa

Texuuueckue YCTpOMCTBA: TEPMOMETD,

OGapomeTtp

3.1.10

[Ipaktuyeckne paboTel. M3MepeHne Macchbl




BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUS

pa3peKEHHOTO ra3a

3.2

33

OCHOBbI TEPMOJIMHAMUMKN

TepmonuHamuueckass cucrema. BHyTpeHHss
3.2.1 SHEpPrus TEPMOJMHAMHYECKOW CHUCTEMBbI U

Ccoco0bl €€ U3MEHEHUS

399 KomnnyectBo Temnotsl u pabora. BayTpeHHs s
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Buael Temonepenayu: TEMIONPOBOJAHOCTD,
323 KOHBEKIHUS, M3JIydyeHHE. TertoéMKOCTh Telna.
VYienpHas TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
304 [IEpPBOTO 3aKOHAa  TEPMOIMHAMUKH K
n3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL  OelCTBUSA
TEIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
3.2.5 B TemwioBbix  MammHax. KoagpounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHkl. [{uki Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
326 HeoOpatumocTs  mporieccoB B MpPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

Texuuueckue YCTpOMCTBA: JIBUTaTEh
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM

XOJIOIUJIBHUK, KOHIUIIUOHED
328 [IpakTuueckue padotsl. U3mMepenue yaenpHOM
TEMJI0EMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEHIECBA. ®A30BbIE ITEPEXO/IbI

331 [TapooOpa3oBanue n koHaeHcays. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIOTa




4.1

332

napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbl
KUIICHHS OT JaBJICHUS
AOGcontoTHasT M OTHOCUTENbHAsl BJIAKHOCTh

Bo3ayxa. HacelmeHHbI nap

3.33

334

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

CoBpeMeHHbIE MaTepHalIbl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

terutoTa tiasienus. CyOnmumarus

335

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHuyeckue YCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYE€HUS COBPEMEHHBIX MAaT€pHAIIOB, B TOM

YHCJIC HAHOMATCPHAJIO0B, 1 HAHOTCXHOJIOTHHU

3.3.7

4.1.1

[IpakTueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3AyXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

Onextpu3anus Ten. DINEeKTpUYecKui 3apsia. Ba

BUA SJICKTPUYCCKUX 3apsaa0B

HpOBOI[HI/IKI/I, AUSJICKTPUKHN u

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

Bzaumopeiictue 3apsanoB. 3akoH Kynona

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYNIEPIIO3UIINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

[IpoBOAHMKK W JUAJIEKTPUKUA B IMOCTOSTHHOM
JJeKTpuYeckoM  mone.  Jlundnekrpuyeckas

IpOHUIIACMOCThb




ONEeKTPOEMKOCTD. Kongencarop.

4.1.8 DNIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETpP, IJIEKTpOCTaTUYeCKass 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP
4110 [IpakTuueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTounuku Toka. Cuia
ToKa. [locTosIHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
493 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIbHOE
o COIIPOTHBIICHHUE BEILIECTBA
4n4 [TocnenosarensHoOE, NapajuIesIbHOE,
o CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IC) u
427 BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akoH Oma s 1ONHOM  (3aMKHYTO)
anekTpuyeckon nenu. Koporkoe 3aMmbikanne
OneKTpoHHas IIPOBOJAUMOCTD TBEPIBIX
408 METaJJIOB.  3aBUCHUMOCTb  COIPOTUBIICHHS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIIpoBOIMMOCTh
429 OneKkTpryecknii TOK B Bakyyme. CBOMCTBa
o 3JEKTPOHHBIX MYYKOB
42.10 [MonynpoBoanuku. CoOCTBeHHas! M IPUMECHAs

MPOBOJMMOCTh TOJIYIPOBOJHUKOB. CBOMCTBA




p-n nepexona. [TomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

Texnuyeckue  yCTpoMCTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtusnenus. Habmronenue

ANIEKTPOITH3a

Kon Koanposepsiemoro

pasiesa  djeMeHTa
4

IIpoBepsiemble 3JIeMeHThI COIEPsKAHUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

43.1

IlocrostHHEBIE MarHuThbl. B3amMopelicTBue

IIOCTOSIHHBIX MarHuToB

4.3

432

MaruuTtHoe TmoJe. BekTop MarHuTHOU
vHAyKOuA.  [IpuHIMIT  CymepIio3uIuy.
Jlununm wmarnutHOM wuHAykuuu. Kaptuna
JUHUM  MAarHuTHOM  MHAYKUUM  MOJIA

IIOCTOSAHHBIX MAarHuTOB




MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
Kaptuna JmHUI 1O AJMHHOTO INPSMOTO

MIpOBOAHMKA M 3aMKHYTOI'0 KOJIBICBOI'O

433 MIPOBOJIHMKA, KAaTYIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOZyJIb M HallPaBJICHUE
Cuna Jlopeniia, e€ MOlyJib U HallpaBJICHUE.
JBr>kKeHue  3apsDKEHHOM — 4acTUIbl B
433 OJIHOPOJHOM MarHuTHOM 1one. PabGota
cuibl JIopeHna
436 SIBiIeHME DNEKTPOMArHUTHOM UHAYKIUH
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
OJ1C unayKmu. 3aKOH 3J€KTPOMarHUTHOM
4.3.8 naaykuun dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIUU B TPOBOJIHUKE, JABHXKYILEMCA
439 MOCTYMATEIbHO B OJHOPOJAHOM MarHUTHOM
rnose
4.3.10 [IpaBuno Jlenna
NHnykTuBHOCTD. SIBIEHNE CAaMOMHIYKIIUH.
4311 OJ1C camouHIyKIIMKI
DHeprusi MarHUTHOTO TOJsl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TIOJIE
TexHudeckne  yCTPOMCTBA:  IOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
MarHMTHOTO TIOJIsI KAaTyIIKH C TOKOM.
4.3.15 UccnepoBanue JelCTBHUS  MOCTOSITHHOTO

MarHurTa Ha paMKy ¢ TokoMm. MccrenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOWUN




KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBoOOmHBIE

kojiebanus. [apMoHMueckue KosaeOaHwus.
5.1.1

Ilepwon, wacrtora, ammumtyaa u (dasa

KOJIeOaHui

[IpyxuHHBI MasgTHUK. MaTemMaTuuecKui

MasaATHHUK

VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUH.
5.13 Kunematuueckoe u JTUHAMUYECKOE

OIMCAHUE KOeOaTEIbHOr0 IBUKEHUS

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSX. Css3b
5.14 AMILUIATY 1Bl KoJe0anuii UCXOIHOU
BEJIMYMHBI C aMIUIMUTYJaMU KoJjiebaHu# eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIOATeIbHOM  KOHTYpe.
AHamorusi MeXJIy MEXaHHYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

3akoH COXPAaHCHUA DHEPTUH B HUACAJTIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BriHyX/1eHHBIE MeXaHUYECKHe KoJeOaHMs.
Pes3onanc. Pe3onancnas KpHUBasl.
BoinyxneHHBIE JIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  TOK.  CHHyCOMIANbHBIN

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYAHOE U JIEUCTBYIOIIEE 3HAUYECHUE

CHJIBI TOKA W HAIIPSAXKCHUSA

5.1.10 Tpancdopmarop. [IponsBoacTBo, nmepempayua
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U TMOTpeOJCHNUE 3JIEKTPUUECKOW SHEPrUH.
OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIuu. Kynberypa
HCIIOJIB30BAHHUS JJEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

TexHuueckue ycTpoicTBa: celicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIMHUU
aJeKTponepesay
[Ipaktnyeckne paboTel. HccnempoBaHue
3aBUCHMOCTH IEpHOJa MalbIX KoyeOaHUil
s11o rpy3a Ha HUTH OT JUIMHBI HUTH U MAacCChl

Tpy3a. Hccnenosanue MNEPEMCHHOI'O TOKa B
LeNyM M3 MNOCICAOBATCILHO COCOUHEHHBIX

KOHACHCATOpPA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

522

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. Ilepuon.  CkopocTh
paclpocTpaHeHUss W JJIMHA  BOJIHBL
[Tonepeynsle ¥ MPOIOIBLHBIE BOJTHBI

Nurepdepenuus u g paKIus

MEXaHUYECKUX BOJIH

523

524

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

Bricota Tona. Tem0p 3ByKa

DONEeKTPOMarHuTHbIE  BOJHBL. Y CIIOBUSA
WU3Iy4YECHUSI  DJICKTPOMArHUTHBIX  BOJIH.
Bzaumuas opuenrauus Bektopos E, B u v

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

525

5.2.6

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHUE, NOJsIpU3aLus,
mudpakius, uHTepdeperuus. CKOpoOCTh
AJEKTPOMAarHUTHBIX BOJIH

Hlkana AJEKTPOMArHUTHBIX BOJIH.

HpI/IMCHeHI/Ie 9JICKTPOMAruuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUIIBI PaTUOCBS3U W TEIICBUICHHS.
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5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYIKaloIel cpebl

TexHu4ecKkue yCTpPOWCTBA: MY3bIKAIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JIUarHOCTHKA B TEXHHKE W MEIUIIUHE,
panap, PaaoONPUEMHHUK, TEJEeBU30P,
anTeHHa, tenedon, CBU-neup

OIITUKA

[IpsMonuHeHOE pacmpocTpaHEHUE CBeTa

B OJIHOpOJHOM cpene. Jlyu cBera

532

533

534

535

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
cera. [loctpoeHne n300pakeHuit B IJIOCKOM
3epKajie

IIpenomnenne cBera. 3aKOHBI IPETIOMIICHUS
cBera. AOGCOMIOTHBIN 1oKazareJb
IIPEIOMIICHHUS

Iomuoe BHYTpPEHHEE OTpPa’KECHUE.
[IpenenbHbId yron MOTHOTO BHYTPEHHETO
OTpaKEHHUSI

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue M pPacCeMBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYECCKas cujia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHn B COOMPAIOIINX
W paccenmBaronmx JuH3aX. Dopmyra
TOHKOW JMH3bI. YBEIUYEHHUE, 1aBaeMoe

JINMH30M

5.3.7

HpCJICJ'IBI MNPUMCHUMOCTU FCOMCTpH‘-ICCKOﬁ

OIITUKH

5.3.8

WNnrepdepenniuss  cBera.  KorepeHTHble
HACTOYHMKU. Ycnosus HaOIIoACHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTep(PEPEHIIMOHHOW KapTHMHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakius  cBera.  Judpakunonnas
pemérka. YcioBue HAOMIONCHHS TJIABHBIX
5.3.9 MaKCUMYyMOB npu aJeHun
MOHOXPOMAaTHYECKOTO cBera Ha

TU(PPAaKIUOHHYIO PEIETKY

5.3.10 [Monsipuszanus ceera

TexHudeckue yCTpOWCTBA: OYKH, JyIia,

¢doToanmapar, NPOEKLUHUOHHBIA amnmnapar,

5.3.11 MHKPOCKOII, TEJIECKOT, BOJOKOHHAs
OIITHKA, nudpaKkIMOHHAS peméTKa,
TIOJISIPOU T
[IpakTuueckue  pabOTHI. H3smepenue

nmokaszarens npenomiieHus. MccnenoBanue
5.3.12
CBOWCTB  HW300paXeHW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynatsl TEOpHUH
6.1 OTHOCHUTENIbHOCTHU: MHBApUAHTHOCTh
MOJyJisi CKOpPOCTH CBeTa B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTENLHOCTD OJIHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM U  COKpaIlEHUue
JUTMHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

CBs3p Macchl C DHEPIHEH W HMMITYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

7 KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKA

®otonbl. Popmyina Ilnanka cBs3u sHEPrun
7.1 7.1.1 ¢boToHAa C ero 4YactoTo. OHeprus u

UMIyJbC HOoToHA

7.1.2 OTkpeiTHE U UccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Ombritet - AL CroneroBa.  3aKOHBI
dhoTorddekra

YpaBHeHue OUHIITEHA st
dotorddekra. «Kpacnas TpaHUIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHudeckue ycTpoucTBa: (POTOIIEMEHT,
¢doromaTuuk, COJTHEYHasI Oarapes,

CBETOIUO/T

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

IToctynater bopa. N3znyuenue u
noryiomeHue (GOTOHOB IpU  Iepexoje
aToMa C OJHOTO YpOBHSA DJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEN

SHEPTUH aToMa BOJIOPO/Ia

7.2.3

724

BoaHoBrle cBoiicTBa 4dactui. BoJHEBEI 1€
bponns. KopnyckynsipHo-BOIHOBOMI
nyanmu3Mm.  Jludpakius dIJIEKTPOHOB Ha

Kpucrtajuiax

CrooHTaHHOE U BBIHYKACHHOC M3JIYUCHHUC.

YcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCcTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIM

KOMIIBIOTEP

[Ipaktuyeckne  pabotel.  HaOmionenue

JMHENYaToro CrekTpa

7.3

ATOMHOE AP0

7.3.1

Meroasl HaOMIOACHHUS W  PETHCTPALUH

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTkpbITHE  PAaAUOAKTUBHOCTU.  OMBITHI




Pesepdopna mo onpeneneHuo coctaBa
paanoakTHBHOrO  m3iydeHus. CBoiicTBa
anb(da-, 6eTa-, TaMMa-u3rydeHus. Biusaue

PaaAnOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTKppITHE  TOPOTOHA W HEWUTpPOHA.

Hyxnonnas moxmens sinpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan sgapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Annda-pacna. DNEKTPOHHBIH "

MO3UTPOHHBIA  Oera-pacmaj. lNamma-
7.3.4
U3JIy4EHue. 3akOH  paJUOAKTUBHOIO

paciiaaa

OHeprusi CBSI3W  HYKIIOHOB B  sijpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CUHTE3
7.3.6
saaep

SnepHsiii peaxrop. TepmosinepHbIit

cuHre3. [IpoGneMbl M  HEPCHEKTHBBI
7.3.7

SIEPHOM  DHEPIreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ SHEPICTUKHU

DOnemeHTapHble  4acTUlbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyHTaMEHTAIbHBIC

B3aUMOACHCTBUS

TexHnyeckue  ycTpoHCTBa:  JO3UMETP,
7.3.9 Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aToMHast 6omba

IIpaktuyeckue pabotel. HccnenoBanue
7.3.10 TPEKOB YaCTHII (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKHA

o1 Bun 3Bé3mnoro neba. CosBesnmus, spKue

3BéSIILI, IJ1aHCTHI, X BUAUMOC IBUXKCHUC

Conueu”as cucreMa. IlmaHeTsl 3€MHOM

8.2
rpynnsl.  IDmaHeTel-ruranTtel M HX




8.3

CIYTHUKH, KapJIMKOBBIC TUIaHETHI. Maibie
tena COJIHEUHOM CHUCTEMBI
Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHycC, TeMIIepaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CHEKTpaNbHBIIl  KJIACC — CBETHMOCTBY.
3BE3apl  IVIABHOW  IOCJIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY I

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

###Par###BuyTpennee  cTpoeHue  3BE3.
COBpeMeHHI)Ie npeaACTaBICHUA (0]
npoucxoxkaeHnd u sBomouuu ConHia u

3BE31. DTanbl )KU3HU 3BE3T

8.7

8.8

Mneunsii  Ilyte — Hama [anakrtuka.
ChnupanbHasgs  cTpykTtypa  [amakTukwy,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u pBuxenne ConHua B
lanaktuke. [lnockas u  cdepuueckas

noacucTemsl I ajJakTuKu

Tunel ramaktuk. Pagmoramaktukn u

KBa3apbl. YEpHBIE ABIPHI B SApax TaJaKTHK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon Xab0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro  B3peiBa. Mognenbs  «ropsuen

Bcenennoi». PennkroBoe n3nydeHne

8.10

MacmrabHass  cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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