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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbx B PI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH peanu3allli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

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

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE Y4EOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KalolleM MHpE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKMX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSATh HAyYHBIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YUeOHBIX HCCIIEI0OBAHUM.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3NKH 00beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn sxonoeusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
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 MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3aluK SKCIIEPUMEHTAILHON JesTebHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IE€peyHe 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 OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
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 IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHUECKUX TPAKTHUYECKUX paboT W JEeMOHCTPAIlHOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme 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 CTpEeMJICHHS OOYyYaromMXCS K Hay4YHOMY H3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (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;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
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 MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, 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.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToAbl MO3HAHUSA OKpYy»xKaroiiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBJICHHN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHHIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pasjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHss CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHE NEepeMEIIeHU 1
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, TyTH U NMEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneliHoe naBuxeHue. J[IBUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSSHHOW 1O MOJYJIF0 CKOpPOCTBIO. YTJIOBass CKOPOCTh, JIMHEHHAas CKOpocThb. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBA H MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETA, HILTIOCTPAls KHHEMAaTUYECKUX XapPaKTEPUCTUK ABUKECHUS.

[IpeoOpa3zoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nmxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXAYy  OyTSAMH, NOPOWIECHHBIMH  TEIOM  3a
MOCJIE0OBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.

N3yuenne nBukeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HEpLmanbHble CHCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTtepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [17151 MaTepraibHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUU TeJIa B )KUIKOCTH WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpaieHus. lliedo cunbl. YcnoBus paBHOBecus
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBAa M NPAKTUYECKOE IPUMEHEHHUE: MOAIINUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aMMOJICUCTBYOIIMX TEN.

Bropoi1 3akon Herorona.

N3mepenue cuil.

CrioxeHue CHil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AepopMaIiiu.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOIbEME U NTAJICHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecusl TBEPAOTro Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MIPYXKMHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3aKkoHbl COXpaHeHUn 6 MeXaHuKe

Hmnynbc MatepralibHOM TOUYKHU (Tea), CUCTEMbl MaTepUaIbHBIX TOYEK. MIMITynbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTH CHITBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
SHEPIHH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HEPTUs yupyro AepopMUpOBaHHON MPYKUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHLMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, IMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsI3M pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.



Paznen 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BellecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3THX Mojenend. Macca u pazmepbl moiiekyn. KosmmuectBo BemiecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KUHETHUYECKON Teopuu
UCaNbHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHedl KHHETHUYECKOH SHEpruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xopa, u3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHSL.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mogenb, WIUTIOCTpUPYIOIAsk IPUPOJTY NABJICHHS ra3a Ha CTEHKHU COCy/a.

OMnBITHI, UJUTIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHUS UACABHOTO raza, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUH 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCHMOCTH MEXKTY ITapaMeTpaMu COCTOSTHUS Pa3pekeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckass cuctemMa. BHYTpeHHssl 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TermoTsl U pabota. BHYTpeHHssI S5HEpTUsi 0THOATOMHOTO
uJeaNbHOTO ra3a. Busl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TydeHHE. Y IenbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IPH TEIUIONEpeaaye.

[Tonstue 00 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporieccaM. [ padudeckas nnTepnperanus padboThI rasa.

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

TennoBeie MamuHbL. [IpUHIUTIBL [eHCTBUS TeTTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TerIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus terwioBod Mamuabl. [{ukn Kapao u
ero Kod(hPUIMEeHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETHUKH.

TexHudeckue yCTpOMCTBA M TPAKTUUECKOE NPHUMEHEHHWE: JBHUTATENb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHnenne BHYTpEHHEW SHEPrUU Teja TPHU COBEPIICHUH paOOTHI: BBUIET MPOOKH W3
OYTBUIKM TIOJ JIEWCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue »¢upa B JATYHHOU TPyOKe IMyTEM
TpeHus (BUICOAEMOHCTpALs).

N3meHeHnne BHyTpeHHEHN SHEpruu (TEMIEpaTyphbl) TENa MPHU TEIIonepeaaye.

OnbIT M0 aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO ABUTATEs.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne u KoHjeHcaunus. HMcmapenune u  kuneHue. AOcCoNOTHasS U
OTHOCHUTEJIbHAs BIaKHOCTh BO31yXa. HachleHHbIi map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JABJICHMSL.

Teépnoe Teno. Kpucramnumaeckue u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.

>KI/II[KI/IC KpUCTaJlJIbI. COBpeMeHHBIe MaTcpuraibl. IInaBnenue u KpuUucTaJuim3anus. Y,I[eJ'IBHaH
TCIJIOTA IIJIaBJICHU . C}’6J'II/IM3HI/I${.

YpaBHEHHE TEIJIOBOTO OaaHca.
TexHUUECKHUEe YCTPOWCTBA M TMPAKTHUECKOE MPUMEHEHHE: T'MIPOMETP M IICHXPOMET,

KaJIOpUMCETP, TE€XHOJIOTHH IIOJIYUCHUA COBPCMCHHBIX MaTc€puraiosB, B TOM YHuCJIC
HaHOMATCPpHUAJIOB, © HAHOTCXHOJIOI'UH.

Llemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kumnenve npu MOHM>KEHHOM JIaBJICHHH.

CrniocoObl U3MepeHus BIKHOCTH.

Halmonenue narpeBaHus U IUIaBJICHHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHune OTHOCUTEIHHON BIaKHOCTH BO3/1yXa.

Pazjen 4. DiekTpoanHaMuKka

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUd 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYTPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslii  snexTpuyeckui  3apsia.
Onektpuueckoe mnose. HanpsokéHHocTh 3nekTpuueckoro nois. IlpuHuun cyneprno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSKEHHOCTH DIIEKTPUYECKOTO MOJIS.

PaGora cun osnextpocratuueckoro mosd. IloreHnuan. Pa3sHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM Mosie. J{uaaeKTpuueckas NpOHUIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHEHCATOPA.

TexHnuyeckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAECHCATOp, KONMUPOBAIbHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEIN.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTHUeCcKast 3alllnTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcAaTopa OT IUIOIIAAU  IUJIACTHH,
paccTosTHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



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

DNEKTPUUYECKHUI TOK. YCIOBUSL CYLIECTBOBAHUS JIEKTPUUECKOrO TOKa. VICTOYHUKH TOKa.
Cuia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BELLECTBA.
[TocnenoBarenbHOE, NapaiieIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTb 31EKTPUUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHHKA TOKA. 3akOoH Oma 11t
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMpikaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAMUMOCTh MOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoHUKOBEIE TPHOOPHI.

ONeKTpUYeCKUi TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Juccoranus. DIEKTPOIIN3.

DJIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuuyeckue yCTpoilcTBa W IPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA JHOJ, TEPMUCTOPH U (HOTOPEIUCTOPHI,
MOJIyIPOBOIHUKOBBIH IMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNPsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUJIOLIAIU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMmelraHHOE COeTUHEHNE POBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMXKYIIEH cribl. KOpOoTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKa M €ro  BHYTPEHHErO
COIPOTHBIICHUS.

Habmonenue snextponunsa.

MexnpeamMeTHblie CBSI3H

Uzyuyenune kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyliecTBIsSieTCS € Y4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKIMs, mapadona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKLIUU: CUHYC, KOCUHYC, TAaHT€HC,



KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, 1udgysus, 0CMOC, TEIUI000MEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM M Ta30B, JJIECKTPUUYECKHE
CBOICTBa METAJNIOB, 3JIEKTPOJIUTHYECKAS JUCCOLIUAINS, TaTbBaHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHHUS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJyUYeHHUsI COBPEMEHHBIX MaTEpPHaliOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, W  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pa3znen 4. DiekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoOMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMoAeiCTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprno3uiMyu MarHUTHBIX MOJIeH. JINHUY MarHuTHON
uHAyKuuK. KapTrHa TMHUM MarHUTHON MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKUUMU MarHUTHOTO IOJIA
JUIMHHOTO NPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYHIKH C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NPpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moxaynb W HampaBicHHME. J[BHKEHHE 3apsyKEHHOM YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHWTHOM MHAYKIUH. [IOTOK BEeKTOpa MarHUTHOM HHIYKIIHH.
DONEeKTPOABMKYIIAs CUJIa MHAYKLINHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe nsnekTpuueckoe mojie. DJIEKTPOABMIKYIAs CWIA HMHIAYKIUU B IIPOBOJHUKE,
JBIKYILEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAaMOMHTYKIIMHU. DJIEKTPOIBHKYILAsk CHUJIa CAMOMH Ty KIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuuyeckue ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOJIBUraTelb, YCKOPUTENHU dJIEMEHTAPHBIX YaCTULl, HHAYKLINOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM I1OJIEM.

JIMHUM UHIYKIIMM MAarHUTHOTO MOJIS.

B3aumozelicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBNIeHME SJIEKTPOMArHUTHOW UHAYKIWH.



ITpaBuio Jlenua.

3aBI/ICI/IMOCTL BHCKTpOI[BI/I)Kymeﬁ CHUJIbI I/IHI[yKI_[I/II/I oT CKOpOCTI/I N3MCHCHUS MArHuTHOI' O
MMOTOKa.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

I/I3yquHe MAardmuTHOI' O I10JIsA KaTYLHKI/I C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KosebaHus. ['apmoHuueckue
kosnebanusa. Ilepmon, wactora, amrmumryna u ¢asa kosnebanuil. IIpyKMHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOaHui. [IpeBpaienue sHepruu
IIPY TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B HUACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIY MEXaHHYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATbHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyXeHHbIE MeXaHUUYECKUE KOJeOaHus.
Pe3onanc. BeinyX€HHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[TepemenHbiil ToK. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepesaya W NOTPEOJIEHUE 3IEKTPUUECKOW 3HEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOIACTBE EKTpodHepruu. KynpTypa ucnonap3oBaHus
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHME: DJIEKTPUYECKHH 3BOHOK,
TreHepaTop NEPEMEHHOTI0 TOKA, IMHUHU JJIEKTpoIiepeaay.

Llemoncmpayuu

HccnenoBanue nmapamMerpoB KojeOaTeIbHONU CUCTEMBI (MIPYKUHHBIM MIIM MaTeMaTHYeCKUi
MasITHHK).

HabGmronenue 3aryxaromux KojaeOaHuid.

HccnenoBaHue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KoJleOaHU Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEPEMEHHOTO TOKAa B ILENM M3  IOCIENOBAaTEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL



MexaHndeckue BOJIHBI, yCIOBUs pacnpoctpaneHus. [lepuoa. CkopocThs pacnpocTpaHEeHHs
U januHa BoNHBL [lomepeunple W mponmosibHble BONMHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3BYKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B anekrpomaruuTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdepenims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paquoCBA3U U TeleBuaeHUs. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue ycTpolcTBa U IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HabGmronenue oTpakeHus U MPEIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuQpakini MEXaHMUECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGntonenue cBsi3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYJAOM M YacTOTOM
KoJieOaHuH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XX€HUE, MPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHeHHEe CBETa B OJHOPOJIHON Cpeie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKaine.

[Ipenomnenune cBera. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTesb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBId yroja TOJHOTO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

ColOuparoniue W pacceuBaroIue JIUH3bL. ToHKas auH3a. DOKYyCHOE paccTosHue |
ONTHYECKasl Cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX W PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBass onrtuka. Wurepdepennus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIIOZICHUSI MAKCUMYMOB M1 MHHUMYMOB B HHTEPGEPEHIIMOHHOM KapTHHE OT JBYX CHH(pA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakiuonnas pemérka. YciaoBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TIpHU MaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpoOWCTBa W TMPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIIHOHHAS
pemETKa, TOISTPOUSI.

Jlemoncmpayuu



[IpamonHetHOE pacHpOCTpaHEHUE, OTPAKEHHE U TpeIomiieHue cBeTta. OnTudeckue
puOOpHI.

ITonHoe BHyTpeHHEe oTpaxeHue. Mojenb CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHHA B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKONa.

Habmonenue natepdepeHnm crera.

HaGmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne noka3aresns IpeioMICHUs CTEKIA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

HabGmronenue qucnepcuu certa.

Paznen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHHLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKpAIllCHUE JJTMHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna [Tnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitHa a1 poroaddexra. «KpacHas rpanuna» porosddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenera.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoHCTBA M TpPaKTHUECKOe NpUMEHeHHue: (PoTorneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oTod(eKT Ha YyCTaHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

Ceeronuon.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna nmo paccesnuto o -uactuul. IlmanerapHas
mojens atoMa. Iloctynatel bopa. M3nyuyenue u mornomenue GoTOHOB IpHU MEpexoje aToMa ¢
OJIHOTO YpOBHSI HSHEpPrHuM Ha Jpyroil. Buasl cnexktpoB. CHEKTp ypOBHEH SHEpPrHMM aroma
BOJIOPOJIA.

Bonnosble cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckynspHO-BOIHOBOM Tyalu3M.

CHoHTaHHOE U BBIHYK/IEHHOE HU3JTy4YEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(cieKkTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.



Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

OrnpezenieHne JIMHBI BOJIHBI Jlazepa.

Habmtoienue nuHeRvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

HabGnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHThI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOCHHS  sAapa. OTtkpsiTHE
pamguoaktuBHOCTH. OmbITHl Pe3epdopaa mo omnpeneneHnto coctaBa pauoaKTUBHOTO U3ITyYCHUS.
CsaoticTBa anb(da-, 6era-, raMmma-u3nydeHus. BivsHue paguoakTHBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykimonnas mozens siapa ['eitzenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOAKTUBHOIO pacmaja.

OHeprus cB3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHsele peakuuu. [leneHne u cuHTE3 A1€p.

SAnepupiii peakrop. TepmosiaepHblii cuHTe3. [IpoGneMbl M NEPCHEKTUBBI  SAIEPHOM
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

@dyHaMeHTalIbHbIE B3aUMOAEHCTBUSA. EMUHCTBO (pr3nueckoil KapTUHbBI MUpA.

TexHnyeckue ycTpoHCTBa U IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoOB 4acTHUI] (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH
Ortanbl pa3BUTUsS  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIC XapaKTepUCTUKH. JluarpaMma «CIEKTpajJbHBIA KJIACC — CBETUMOCTBY. 3BE3JbI
[JIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» JMJig 3BE3/ TJIaBHOU
NOC/IeA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKIEHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tunst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaeMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus



Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUST HEOSCHBIX 00OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B Teneckon JIynsl, utaner, Mieunoro [lyTu.

O6o0maroiee NOBTOpPeHUE

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKON cdepax IesTEIbHOCTH 4YeIOBEKa, pOJib W MeCTO (U3UKH U aCTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (HOPMUPOBAHUU
MpEeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUM O IPUPOJIE.

Me:xnpeameTHbie CBS3U

Uzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kkjacce ocylecTBisieTcss ¢ y4ETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBfA3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABIICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: peuieHue CHUCTEMbl ypaBHEHUH, TPUTOHOMETpHUECKUE (DYHKIMH: CHUHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHI U HUX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTApPHBIX (DYHKIUH,
MpU3HAKU TI0I00US TPEYTOJIbHUKOB, ONPE/IeNIeHUE TUIOIIAIHU TIOCKUX (puryp u oobéma Te.

buonoecus: snexTpuyeckue SBICHUS B KUBOM Mpupone, KoieOaTenbHbIC IBMKECHUS B
JKUBOW TPUPOJIE, ONTUYECKUE SIBJICHUS B JKMBOW MPUPOJE, NEUCTBHE paJUAlMH HA >KUBBIC
OpraHU3MBI.

Xumusi: CTpoe€HHWE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MeXaHHU3Mbl 00pa30BaHUs KPUCTATUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIHN3.

Teoepagus: MarHuTHBIE TOJTIOCA 3€MIIM, 3aJIEKU MArHUTHBIX Py, (PoToChEMKA 3eMHOM
MOBEPXHOCTH, TIPEICKA3AHNE 3EMIICTPSICCHHUIA.

Texnonozus: TUHUW SIEKTPOIEPEIay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEND,
WHAYKIIMOHHAS Te4yb, pajaap, paJuoNpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3HUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIICAYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U IIPEJAMETHBIX 00Pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JImaHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpeamera «Du3uka» MOKHBI OTpPaKaTh
TOTOBHOCTb M CHOCOOHOCTH 00y4arolIUXCsl pPyKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAlMii, MO3UTUBHBIX BHYTPEHHHUX
yOKICHHUI, COOTBETCTBYIONIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
pacuIMpeHne >KU3HCHHOTO OIbITa M ONBITA JCSITCILHOCTH B IMPOIECCE PEATM3alMA OCHOBHBIX
HAIpPaBICHUHN BOCIIUTATENBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUS:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU  OOyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

NPUHITHE TPATUIIMOHHBIX OO0IIEYENIOBEYECKMX T'YMAaHUCTHUECKUX M JEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBHOCTh B WHTEpECax TpakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIHbHON OpraHU3AIlNH;

YMEHHE B3aUMOJECHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TpaTaHCKON UIACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHUSM POCCUHUCKHUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OIIEHHBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATESIHLHOCTH YUEHOTO;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYNBOTO OYAYyIIETo;

4) 3¢TEeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIIETO
buznyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMS

UHTEpEC K pa3iuuHbiM chepam mpodeCcCHOHATBHOM IEeATeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpBI, OCO3HAHHME TJIOOANBLHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



IJIAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUM B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOTO pa3BUTHUSA YETIOBEUECTBA;

paclIMpEeHHE OMbITa JEATEIIBHOCTH SKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (pHu3muKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUCHUST (PU3UKU
OCYILECTBIIATH MPOCKTHYIO U UCCIIEN0BATEIBCKYIO ACSITEIBHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornueckue a1ecTBUs:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpOBaTh MpPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEACIIATh LENH AeSTeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SIBIICHUSX;

pa3pabarbeIBaTh IIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OIICHUBATh PUCKHU MOCIIEACTBUI JACSITEIILHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble uccienoBareibCKue AeiCTBUA:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIIOUEBBIMU TOHATUSIMH M METOAAaMHU (U3UUYECKOM
HaYKH;

BJIa/IETh HABBIKAMHU Y4YEOHO-UCCIIEIOBATEIBCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHMCKY METOJIOB PEIICHUS 3a]1a4
(GU3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0OB ITO3HAHHS;

BIAJETh BHUAAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHWS, €r0 HMHTEpIIpEeTaluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3/JaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJlM3UPOBaTh 3a7avy, BBIJIBUTATh
TUINIOTE3y €€ pelIeHMs, HaXOJUTh apryMEHThl Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJYYEHHBIE B XOJIe PEHICHUS 3aJadyd pPe3yiabTaThl, KPUTHUYECKH
OIICHUBAThH UX JOCTOBEPHOCThH, MPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa30BATENBHOW JAEATEIHHOCTH, B
TOM YHUCIIE TIPU U3yUEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIMsM, OLICHHBATh TPHUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTMHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:



BJIaACTb HAaBLIKAMHU ITOJTYYCHH I/IHq)OpMaI_II/II/I (I)I/I?)I/I‘-ICCKOI‘O COACPpKaHHA U3 MCTOYHHUKOB
pPa3HBIX THIIOB, CAMOCTOSITENIEHO OCYIIECTBIATH MOWCK, AaHAJIN3, CHCTEMAaTH3alHUI0 |
UHTEPIIPETANnIo HHHOPMALIUH PA3ITHYHBIX BUIOB U (JOPM IpEICTAaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIUOHHBIX TEXHOJIOTUHA B
peLIeHNN KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX M OPTaHM3alMOHHBIX 3a/ad C COOIIOJICHHEM
TpeOOBaHN SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECYpPCOCOCPEKEHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opmaTax ¢ ydEToMm
Ha3Ha4YeHUS HMHGOPMALMM W LEJEBOH AayIAWTOPHM, BBIOMpas ONTUMAIbHYIO (QOpMY
IPE/ICTaBICHUS U BU3YaTIH3aLlUH.

KoMMyHUKaTHBHbIE YHHBepPcaJlbHble Y4eOHbIe el CTBHA:

OCYIIECTBIISATH OOILIEHUE HA YPOKax (pU3MKU U BO BHE-YPOUYHOI JEATEILHOCTH;

pacno3HaBaTh NPEANOCHIIKN KOHPIMKTHBIX CUTYallui U CMATYATh KOH(IIMKTEI,

pa33épHyT0 M JIOTMYHO H3JiIaraTb CBOIO TOYKY 3pCHHA C HCIIOJIB30BAHUCM SA3BIKOBBIX
CPEJCTB;

HOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAH/IHON U MHIUBHyalbHON pabOTHI;

BBIOMpATh TEMaTHKy W METOJbl COBMECTHBIX JICHCTBUI C y4€TOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUIEKTUBA,

MNpUHHUMATL LECJIN COBMECTHOM ACATCIIbHOCTH, OPraHMU30BbIBATH W KOOPAHWHHUPOBATH
JEUCTBHA MO €€ JOCTM)KEHHIO: COCTaBIISATh IUIAH JEHWCTBHI, PAcIpeNeNsiTh POIH C Y4ETOM
MHEHUI y4aCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOW paboThI;

OLCHUBATb KA4YCCTBO CBOCI'O BKIaJa M KaXXA0Ir0 ydyaCTHUKA KOMAaH/bl B O6H_II/H>'I pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE MPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATE TIMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B PaA3IMYHBIX CUTyallUgX,
MMPOSBJIATE TBOPYECTBO U B006pa)K€HI/I€, OLITH WHUIIMATHBHBIM.

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBIATh IMO3HABATEJIBbHYIO JESATENIBHOCTh B 00JacTh (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIMPOBATh COOCTBEHHBIE 3aJIauH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcU€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUSI TMpaKTUYecKo paboThl € Y4ETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHII;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IIPeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:
J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;



BJIAJICTh HAaBBIKAMU IO3HABATEIbHON pedieKCUU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICIIMTEIIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU [l OLIEHKH CUTYallH, BEIOOpa BEPHOI'O peIIECHUs;

YMETb OLICHUBATb PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B mporiecce AOCTHXEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHsI CpeAHEro obuero oopa3oBaHus y oOydYarOUIMXCSl COBEPILIEHCTBYETCSI AMOLMOHAIBHBIN
UHTEJUIEKT, PeAIoaraloumi copMIUpPOBAHHOCTS!

CaMOCO3HAHUS, BKIIIOYAIOIET0 CIIOCOOHOCTh MTOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHUE,
BUJICTh HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETryJIMpOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTPOIJIb, yYMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTH aJalTHPOBATHCS K 3MOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALMM, BKJIIOYAIOIIEH CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAIOIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €T0 MPHU OCYLLIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C JPYTHMMU
JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTUHBI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhabHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUYHBINA DJIEKTPUYECKHUM 3apsA] MPU PELICHUU
¢buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MIPOILECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBI)KEHHE, CBOOOJHOE WaJeHue Tel,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XKUAKOCTeH M TBEPABIX Tel, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUuuU
(oXJaXIeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMS, TUIaBJIeHUe, KpUCTAJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, NOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, SJEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;

OIKCBHIBATh MEXAHUYECKOE JBUKEHUE, MCIOJNB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHUjla, UMITYJIbC Tejla, KHHETHYECKasl
SHEprusi, NOTEHIMalbHAs DSHEPIus, MeXaHudeckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONMCAHUM TPABUJIBHO TPAKTOBaTh (DU3MUECKUM CMBICT HCHOJIB3YEMBIX BEIUYMH, HX



0003HAUEHHSI U €JMHHULIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEIIMYUHAMY;

ONMCHIBATh HW3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHUSA, HCIOJB3YS
¢u3nueckue BENIWYHMHBL: JABJICHHWE Tasza, TEeMIIeparypa, CpenHss KUHETHYECKas SHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa, KodQQGUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO
JIBUTATEIIsA; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIIOIb3YyEMbIX BEIUYHH,
uX OOO3HAYCHHMS M EIMHHUIBL, HAXOAUTHb (POPMYJBI, CBS3BIBAIOIINE JAaHHYI0 (U3NYECKYIO
BEIMYUHY C JPYTMMH BEJIUYHHAM;

ONMCBHIBATh HM3YUYEHHBIEC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M IEKTPUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITUUMHBL AJIEKTPUUYECKUM 3apsil, 3JIEKTpUYECKoe IOJIe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIONB3YEMbIX BEIWYMH, WX OOO3HAUCHHWs W EAUHUIIBI
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BEIMYUHAMY;

aHaJM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBIEHUS, UCHONB3Ys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenud, |, |l u |1l 3akonsr HbroTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHIUI
paBHOIIPaBUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, NEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BhIPAKEHHE U YCIOBUS (FPaHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IIOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHuH, npu 3ToM  (GOpPMYyIHPOBAThH
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
MPEeJI0KEHHOT0 000PY0BAHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh NPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYUH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPELTHOCTEN U3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMH BEIMYMHAMU C HCIOJb30BaHUEM
OpSIMBIX M3MEPEHMM, IMPH 3ITOM KOHCTPYUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pE3YJIbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEIWYHMH B BHJIE TaONMIl U IpadUKOB, JIeIaTh BBIBOABI
10 pe3yJIbTaTaM MCCIEIOBAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEpUMEHTA, Y4eOHO-MUCCIENOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIMOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOpHOro 000y I0BAHUS;

pemiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 3a7ayll BHIOUPATH (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIUWMBbIe s €€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HaYeHUsI (PU3NUECKON BETHUNHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LIEMOUYKY
paccy’kIeHU ¢ ONOPOi Ha N3yYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHUS;

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEACTaBiIeHHUs] y4eOHOU u



HAYYHO-TIOMYJISIPHONH HWH(POpPMAIINK, MOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4YaeMylo HH(pOpMaIHIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;,

UCIIONIb30BAaTh TEOPETHYECKHE 3HAHMUS 10 (PU3UKE B TOBCEAHCBHOW KHU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHHUS 3/I0POBbS U COOJIIOICHUS HOPM KOJIOTUYECKOTO MOBECHHS B OKPY Kalollel cpefie;

paboTaTh B TPYIIIE C BBHITIOJHEHUEM Pa3IMIHBIX COIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
TPYNIIbI, PpAalMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH U IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJIAPTHBIX CUTYyalMsIX, aIeKBaTHO OLICHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.

K konmy oOyudenust B 11 Kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:

JEMOHCTPHUPOBATh Ha MPUMEpax poiib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAYyYHOW KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
NEeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VYHUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MYECKUX MOJACICH: TOYCUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBETa, TOYEYHBIM MCTOUYHUK CBETa, sJepHAs MOJETb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SI7[pa MPH pelleHur GU3NYECKUX 3a/1a4;

pacnio3HaBaTh (PU3WYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTD, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aHMMOJCHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAas
WHAYKIHS, JCWCTBUE MArHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBHXKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pPacCIpOCTPaHEHUE CBETA, OTPAKEHHE,
npejromiieHue, wuHTepdepeHus, Iupakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBeTa,
dorornektpudeckuii 3¢ ekt (porodddekr), cBeToBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;

ONHMCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHYECKHE, MATHUTHBIC, ONTHYCCKHE,
IEKTPUIECKYIO MTPOBOJMMOCTD PA3IIUYHBIX CPE) W JJICKTPOMArHUTHBIC SBJICHUS (ITPOIECCHI),
UCTIONB3YSl (U3MYECKHE BEIMYMHBL: DJICKTPUUYECKUN 3apsij, CHila TOKa, DSJIEKTPHUECKOe
HaNpPsDKEHUE, DJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTEHIIHANIOB, SJIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, cWia Amrmepa, cwia JlopeHna, WHIyKTHBHOCTD
KaTYIIKH, SHEPTUS JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOJ W YacToTa KoieOaHud B
KoJe0aTeIbHOM KOHTYpE, 3apsl U CHUjla TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMATrHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUila JMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUINYCCKUH CMBICT HCIIOIB3YEMBIX BEIUYMH, HX OOO3HAYCHHUS W CIUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DH3MUECKYIO BEJTMYNHY C IPYTHMH BETUIHHAMU;

OMKCHIBATh HM3yUYEHHBbIC KBAHTOBBIC SBJICHHS U TIPOIECCHI, HCIONB3YS (HU3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJH, JITMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMnynsc (OTOHA, TMEPUOJ TOJypacmaaa, dHEPrHsl CBsI3W aTOMHBIX SAEp, MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MYSCKUH CMBICI WCIIOIB3yeMBIX BEIMYWH, WX OOO3HAYCHHS U
eJIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DPH3UYECKYI0 BEIIMUWHY C JPYTUMHU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUUHBI;

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SBIICHUS, UCTHONB3Ys (U3NYECKUE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IIOCIIEAOBATENIFHOTO W TAapaJIeIbHOTO  COCTUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEGKTPOMAarHMUTHOM  WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHHUS CBETA, 3aKOHBI MPEIOMIICHUS



CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXpAaHEHHS] SHEPTHH, 3aKOH
COXpAaHEHUS WMIIYJIbCa, 3aKOH COXpPAHEHHsI DSJEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcIa, MOCTyJaThl bopa, 3aKOH pagMOakTUBHOrO pacmajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHS (TPaHULIBL,
00jacTu) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJISi MPOBOJHHKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenia;

CTPOUTH M ONHCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HWCCICAOBAHHUIO (DPU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: Mpu 3TOM  (POpMyIHpOBaTh
npobiieMy/3ajauyy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
NPEI0KEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOKI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, IMPH STOM
BbIOMpaTh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHMUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUI:
IpYA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTAThHI MOJYYEHHONH 3aBHCHMOCTH
buznyecKux BENWYMH B BHAE TaOMUIl M TrpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
UCCJICIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATEIbCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyAOBaHNUS;

pemiate pacuéTHbIE 3a/a4ydl C SIBHO 3a/laHHON (PU3UYECKOW MOJENbI0, HCIOJIb3YS
¢u3nveckre 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337a4ll BEIOUPATh (PH3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIBI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyUYEHHOT0 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPaMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH U TPEICTaBlIeHUs y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIYyYaeMylo HH(pOpMaIHIo;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3InyaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

HPUBOANUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B O0BSCHEHHE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpPaHEHHMS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJIeH, IUIaHUPOBATh paboTy
TPYMIIBI, paIlMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIILHOCTH B
HECTaHJAPTHBIX CHUTYallHsX, afcKBaTHO OICHMBATH BKJIAJ KaKIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

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/JbI HAYUYHOI'O ITIO3HAHUS
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

Pasnea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

n/n

Tema ypoka

®dusnka — HayKa O IPUPOJE.
Hayunble MeTOBI TO3HAHUS
OKPY’KaIOIIEro Mupa

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThbI

JlomostHuTEIBHAS
uHdopmanus

Posb 1 MectTo ¢uzuku B
dbopMHUpPOBaHUH COBPEMEHHOMN
HAyYHOW KapTUHBI MUPA, B
MPAKTUYECKON AESITENFHOCTH
JIonei

Mexanndeckoe ABMKCHUE.
OTHOCHUTENLHOCTD
MEXaHHUYECKOTO JIBHKEHUS.
IIepemerienue, CKOpOCTb,
YCKOpEHHE

PaBHOMEpPHOE ITPSAMONIMHETHOE
JBUKEHHE

PaBHOyCKOpEeHHOE
NPSIMOJIMHEIHOE ABM)KEHUE

CB00OOIHOE Ta/IeHHE.
Yckopenue cBOOOIHOTO
naJicHus

KpuBonuHeliHOE nBUKEHUE.
JIBr>KeHHne MaTepuanbHON
TOYKH I10 OKPYKHOCTH

[TpuHIIUTT OTHOCUTEITLHOCTH
lNanunes. MuepunanbHbie
cuctemsl orcuera. [lepBrrit




3akoH HeroTona

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropoi
3akoH HeroToHa /i1st
MaTepuaIbHOM TOUKH

10

Tperuii 3akoH HproToHa 111
MaTepHaAIbHBIX TOUEK

11

12

3aKOH BCEMHUPHOTO TATOTCHHS.
Cuna tspxectu. lepBas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyrocrtu. 3akoH ['yka.
Bec tena

13

Cuna tpenus. Koapdumment
Tpenus. Cuiia CONpOTUBIICHUS
NP IBMOKEHHUHU TeJa B
AKHUJIKOCTH WJIU Ta3e

14

15

16

IToctynarensHoe u
BpallaTeIbHOE JBUKEHUE
abCoIIIOTHO TBEPOTO TeNa.
MowmeHT cuisl. I1nedo cumsl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

NMitynsc MaTepraIbHON TOYKH,
CUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cunbl. 3akoH
COXpaHEHUs1 UMITYJIbCA.
PeaktuBHOE ABUXKEHUE

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sHeprus
MaTepualbHOU To4KHU. Teopema
00 M3MEHEHNH KHHETHYECKOH
SHEPrUu




17

[ToTeHimanpHas SHEPTHUsL.
[TorenuuanbHas SHEPTUS
ynpyro aegopMUpOBaHHON
npyxuHbl. [loTeHnanpHas
SHEprus Tena BOIU3H
MOBEPXHOCTU 3eMITH

18

ITorennmanpHbIC 1

HEIOTCHIMAIIbHEIC CHIIBL. CBSI3b

paboTHI HEMTOTEHITUATBHBIX CHJI

C I3MCHECHHEM MEXaHUYECKOM 1
SHEPrUM CUCTEMBI T€J. 3aKOH

COXpaHEHUs MEXaHUYECKOU

SHEPruu

19

JlaGopaTtopHnast pabora
«HMccnenoBanue cBsizu pabOThI
CHJIBI C U3MEHEHUEM
MEXaHMUYECKOW PHEpPIUu Teja Ha
pUMepe pacTsKEHHUS
PE3MHOBOTO KIyTa»

20

KonTponbHas padbora no teme
«Kunematuka. JluHamuka.
3aKOHBI COXpAaHEHUS B
MEXaHHUKE»

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bpoyHoBckoe
nswkenue. Auddysus

22

Xapaktep JBUKEHUS U

B3aUMOJICHUCTBUS YaCTHIL

BelecTsa. Mojenn cTpoeHust 1
ra3oB, KUJKOCTEH U TBEPABIX

Tell

23

Macca monexyi. KonudecTo 1




24

BenlecTna. IlocTosHHas
ABoranpo

TemnoBoe paBHOBECHE.
Temnepatypa u e€ usmMepeHue.
[IIxana remnepatyp Llenbcus

25

WNneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeHEW KNHETUYECKOU
SHEPTHUU ABHUKCHUA MOJICKYIJI.
YpaBHenue Menzeneena-
Knaneiipona

27

28

29

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

JlaGopaTopHnas pabota
«ccnenoBanue 3aBUCUMOCTH
MEX]y TTapaMeTpaMu COCTOSTHUS
pa3pesKeHHOro raza»™

N3onporuieccsl B UJ1€alIbHOM Ta3e
U UX rpaduueckoe
IpejcTaBiIeHne

IIPOB

30

31

BnyTtpeHnHss sHEeprus
TEPMOJMHAMHYECKON CHCTEMBbI
U CIIOCOOBI €€ U3MEHEHHSI.
KonuuectBo TemnoTs! u padora.
BuyTpennsis sHeprus
OJIHOATOMHOTO MJI€aJIbHOIO T'a3a

Bunae! Tennonepenaun

32

VY nenbHas TEINIOEMKOCTD

BemecTBa. KomdyecTBo TEIIOTHI

IIPH TeIUIoneperaye.
AnrabaTHBIN mporecc




33

34

35

I1epBblii 3aKOH TEPMOIMHAMUKHU
Y €ro IPUMEHEHNE K
U30IpoLeccam

HeoOpatumocTs npoiieccoB B
npupozae. Bropoii 3akon
TEPMOJIUHAMUKH

ITpunnun nevicrBus u KI1/
TEIJIOBOM MAalllUHbI

36

37

ukn Kapnao u ero KII/J

DKOIOTrHYeCKHue HpO6JIeMbI
TCIIIOOHCPICTUKHU

38

O06o0marmuil ypox
«Monexynspaas (puzuka.
OCHOBBI TEPMOTMHAMHKI

39

40

41

KonTtponsHast pabora o Teme
«MonexkynspHas Qpu3uka.
OCHOBEBI TEPMOANHAMUKUN)»

[Tapoo6pazoBanue u
KoH/ieHcanus. Mcnapenue u
KUTICHHE

AOGCo0THAs M OTHOCHUTENIbHAsS

BJI&KHOCTH BO3/yXa.
Hacspiennsiit nap

42

43

Tépnoe Temno.
Kpucrannuueckue u amopdHbie
Tena. AHU30TPOIUS CBOMCTB
Kpuctamios. Kuakue
Kkpucrtauibl. CoOBpeMeHHbIE
MaTepHUalIbl

[TnaBneHre U KPUCTAIUTH3ALIUS.
VY aenbHas TEIIOTA TUIABJICHUSI.
Cyb6numarust




44

YpaBHEHHE TEIUIOBOTO OaslaHca

45

DneKkTpusanus Ted.
DekTpuueckui 3apsia. [Ipa
BU/JIA SJICKTPUUECKUX 3apsiIoB

46

[IpoBOHMKH, AUDIIEKTPUKU U
MOJIYTIPOBOJIHUKH. 3aKOH
COXpaHEHUs dJIEKTPUYECKOTO
3apsaaa

47

48

49

50

51

B3anmonerictBue 3apsioB.
3akon Kynona. Todeunsblit
ANEKTPUYECKUN 3apsif

Hanpsox€nnocts
3JIEKTPUYECKOTO I1OJIS.
[IpuHnun cynepno3unun
ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

Pab6oTa cun
3JIEKTPOCTATHYECKOTO TOJIS.
ITorennman. PasHocTs
MMOTEHIIHAJIOB

[IpoBOIHUKYM U AUDIIEKTPUKH B
3JIEKTPOCTATHYECKOM II0JIE.
Jwusnexrpudeckas
MIPOHHIIAEMOCTD

OnexrpoéMkocTs. Konnencatop

52

DJIEKTPOEMKOCTH TIIOCKOTO
KOHJIEHCAaToOpa. DHEeprus
3apsKEHHOT0 KOH/IeHcaTopa

53

JlaGoparopHas paboTa
"U3mepenue 3MeKTpOEMKOCTH
KOHJieHcaTopa"

54

[IpuHiun nercTBus u




55

56

HNpUMEHEHHE KOHAEHCATOPOB,
KOTIMPOBAJIBHOTO amrapara,
CTPYHWHOIO IIPUHTEPA.
DNeKTpOCTaTHYECKasK 3aIIUTA.
3azemyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro CyLIECTBOBAHMS.
[ToctosinubIi TOK. Cuia Toka.
Hanpsokenne. ConpoTuBieHue.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarensHoe,
napajuleJbHOE, CMEIIaHHOE
COCMHEHHUE POBOIHUKOB.
JlaGopaTtopHnast pabora
«/3y4eHue cMemanHoro
COEZIMHEHUS PEe3UCTOPOB»™*

0.5

IIPOB

57

58

Pa6ota u MomHOCTh
AIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH Oma aJi OTHOU
(3aMKHYTOM) 3JIEKTPUUECKOI
uenu. Kopotkoe 3ambIkaHue.
JlaGopaTtopHnast pabota
«3mepenne DJ1C uctounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS» *

0.5

MPOB

59

DIIeKTpOHHAs MPOBOJIUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTb COITPOTUBIICHUS
METaJUIOB OT TeMIEPaTypHl.
CBepxnpoBOAUMOCTb

60

DJIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB




61

62

63

64

65

[TonynpoBOAHUKH, X

coOCTBeHHAas U MpUMecHast

nposoaumocTs. CBoiicTBa p—N- 1
nepexosa.

[omynpoBoAHUKOBBIE TIPUOOPHI

DJIEKTPUUYECKU TOK B

pacTBopax U pacrjiaBax

AIEKTPOJIUTOB. 1
DIIEKTPOTUTHIECKAS

JUCccoLMalus. DIEKTPOIIN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENbHBIN U
HECaMOCTOSTENIbHBIN pa3psil.
Moanus. I1na3zma

DIIeKTpUUYeCKre MpUOOpPHI U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHeHune. [IpaBuna TeXHUKU
0e301macHOCTH

Ob6o06maromuit ypok
«DNEKTPOIMHAMHKA

66

KonTponbHas padbora no teme
«Inektpocraruka. [TocTosHHBIN
ANEKTpUYECKUN TOK. TOkH B
Pa3IMYHBIX CPeIax»

67

PesepBHbiil ypok. KonTpoapHas
pabora 1o Teme 1
"OnekTpoauHaMuka'

68

Pe3epBHBIi ypOK.
O06o0maromuii ypox mo TeMam 1
10 kmacca

HUTOrO 68




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
ITocTossHHBIC MATHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWH
MarsuTHoO€e 1oJie TPOBOTHUKA C

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

3 MaFHII/:THOf")O noiﬂ KaTy'IHKI/IyC 1 1 bubmorexa IOK

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

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HcecneqoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUXKYIIYIOCS 3apsKEHHYTO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTpOMAarHUTHAS] WHTYKITHSI.

6 [ToTOK BEekTOpa MarHUTHOM 1

unaykuud. DJ1C uaaykiuu. 3akoH



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

AJIIEKTPOMATHUTHON UHAYKIIUU
®dapajes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOUHYKIUHU. DHEPrusi
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE I0JIe

TexHuueckue ycTpoicTBa 1 X
IpUMEHEHHE: TIOCTOSSHHbIE MATrHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
WHIYKIIUOHHAS T1eYb

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

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

10

11

12

13

Ob6o06maromuit ypok «MarautHoe
noJie. DNeKTpOMarHuTHas
WHTYKITUS

KonrponbHas pabora no reme
«MarnaurtHoe 1oie.
DJIeKTPOMAarHUTHAS HHYKIIHSD

CB006oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpamenue 3aepruu

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

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



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

neproja MajblX KoJIeOaHuii rpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14

KonebarenpHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHHUS B MJI€ATEHOM
K0JIeOAaTETbHOM KOHTYpE. AHAJIOTHUS
MEXy MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHHSIMU

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

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B UACAJIbHOM
K0JIeOaTEIbHOM KOHTYPE

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

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusx. By 1eHHbIE
MEXaHUYECKUe KOJIeOaHusl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

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

17

[IepeMeHHBIH TOK.

CuHycou1anbHbIN epeMEHHBIN TOK.

MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIbI TOKA Y HANIPSKEHUSI

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

18

19

Tpanrcdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



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

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

20 KynpTypa ncnonp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HU
MexaHn4ecKue BOJTHBI, YCIOBHS
acripoctpanenus. [lepuon.
21 gKOpPOCTBppaCHpOCTpa];){erIH u bubmmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuIMHA BOJIHBL. [lomepeunblie u
TIPOJIOJIBHBIC BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIEC BOJHBI, KX
23 CBoﬁcha u ckopoctb. [llkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamus
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
ToveuHslit ©ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oré)ameHHz cera. [loctpoenue bubmmorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IMJIOCKOM 3epKajie
28 [Ipenomnenue ceera. [lonHoe bubnuorexa [IOK



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

BHYTpPEHHEE OTpPAXKEHUE.
[IpenenbHbIN yroJ MOJHOTO
BHYTPEHHET0 OTPAKEHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes MPEJIOMIICHHS CTEKIIa»

JIunzel. [TocTpoenune n3o0pakeHuit
B JIuH3e. DOpMysia TOHKOH JIMH3BI.
YBenuyeHue JuH3bI

JlaGopaTtopHnas pabota

«MccnenoBanue CBOMCTB
U300paXKeHHUI B TUH3AX)

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

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

32

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

33

WNurepdepenuus ceeta. Judpaxmus
cBeta. [ludpaxnuonHas pemeéTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0ced22

34

35

ITonnepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue mpuOOPsI U yCTPONUCTBA
U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS

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

36

['panunbl TpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
IToctynatel cennaibHON TEOPUHU
OTHOCHUTEIILHOCTH

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

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE

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



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHH U COKpAIICHUC NJIMHBI

OHeprusi U UMITyJIbC
pensTUBUCTCKOM yacTuibl. CBsI3b

bubmuorexa [JOK

38
MaccChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K o 0] .
39 Ocronst cncnnanerofi reopunt Bubinorexa LIOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTH
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus U uMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
O
q | e,
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y%
o | meoptam Sy
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroapdexra
18 | Toberens, Kerrouos efemac Bubmrorexa LIOK
sleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucrTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboToreMeHT, POTONaTUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3amau no reMe « IJI€EMEHTEI bubmuoreka [JOK
KBAaHTOBOU OITUKU» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEI BuGmorexa LIOK
46 Pezepdopna o paccesauro o-

HaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Tocrynartsr bopa

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

48

Wznyyenue u norsomnieHne GOTOHOB
IIPU [IEPEXO/IE ATOMA C OJTHOTO
YPOBHS 3HEPTUH Ha APyroi. Bubl
CIIEKTPOB

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

49

50

51

52

53

54

BonHoBEIe cBoOiicTBa yacTull. BOJIHEI
ne bpoia. KopnyckynsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHY’KJICHHOE U3JTy4YCHHE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIPEIENICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYyUYEHUS

CsoticTBa anbda-, 6era-, ramma-
u3nyueHus. Bnusaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEMUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
Oeta-pacmnan. ['aMmma-u3nyueHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHbii
peakTop. [Ipobnembl, TepCeKTUBHI,
DKOJIOTUYECKHUE aCIIEKTHI SIAEPHOMU
SHEPreTUKHU

DneMeHTapHble YacTullbl. OTKpBITHE
NMo3uTpoHa. MeTo bl HAOMIOICHUS U

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

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

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

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

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyribiii cton
«DyHIaMEeHTAIIbHBIE
B3auMoercTBUA. ENUHCTBO
(U3UYECKON KapTHHBI MUPAY

Bun 3Bé3mgnoro He6a. Co3sesaus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BuauMoe aBrkenne. CoaHeyHas
cucreMa

56

Connne. CoaHeuHass aKTUBHOCTb.
Wcrounuk snepruu ConHua u 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TTIABHOM
MOCJIeIOBATENBHOCTU. BHyTpeHHee
ctpoenue 38&3/1. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBomonru CoJHIIa U 3BE3]

58

Muneunsiii [IyTe — Hama
lNanmakTtuka. [Tonoxenue n
nxenne CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTHK

59

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

60

61

Hepemennsie mpoGiembl
aCTPOHOMMH

KonTponpHas padora «D1eMeHThI




ACTPOHOMHMH U acTPOPUIUKI

62

O6o6matromuii ypok. Pons dhuzukn
¥ aCTPOHOMHUU B IKOHOMUYECKOU,
TEXHOJIOTUYSCKOM, COLIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

63

64

65

66

67

O6o06matromuii ypok. Pons u mecto
(U3HUKHN 1 aCTPOHOMHFH B
COBPEMEHHOM Hay4YHON KapTUHE
MUpa

Ob6o6maromuit ypok. Posb
(bu3HYECKOM TeopuHr B
(hOopMUPOBAHHUH TIPEIICTABICHHIA O
¢u3nveckoil KapTHHE MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
IIPEACTABICHUI O IPUPOLE
PesepBHbIil ypok. MarautHoe mosie.
ONEKTPOMarHuTHAsE UHIYKIUS

Peseprubrit ypok. Ontuka. OCHOBBI
CIIELIMATIbHON TEOPUH
OTHOCUTEIILHOCTH

68

Pesepnbiit ypok. KBantoBas ¢puzuka.
DJIEMEHTHI aCTPOHOMUU U
acTpopU3UKHI

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

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






